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EXECUTIVE SUMMARY

This document includes restoration activities for five TMDL watersheds (The Gulf, Barlow Creek,
Mattawoman Creek, Jacobus Creek, and Hungars Creek) located in Northampton County, Virginia
that all drain into the Lower Chesapeake Bay. Impairments in these watersheds were identified in
four TMDL reports that were approved by EPA between 2007 and 2010. Restoration activities for
an additional four subwatersheds within Hungars Creek (Subwatersheds 1, 2, 6, and 10), which were
not included in the 2008 Hungars Creek TMDL document, were also included in this plan. Recent
impairments in subwatershed 1 make these additional restoration activities relevant in the area.

All of the creeks, except for Barlow, do not support Virginia’s bacteria standards for the production
of edible and marketable seafood. Although Barlow Creek was removed from the Impaired Waters
List in 2012, it was included in this plan to address actions that can be used to prevent future
unacceptable fecal coliform loading in the watershed. The applicable fecal coliform bacteria standard
specifies that the 90" percentile fecal coliform value for a sampling station not exceed an MPN
(most probable number) of 49 per 100 milliliters. For every impaired water body on the 303(d) list,
the Clean Water Act and the U.S. Environmental Protection Agency (EPA) both require that states
develop a Total Maximum Daily Load (TMDL) for each pollutant (40 CFR Part 130). TMDLs
establish the reduction in loads needed to restore these waters. The Virginia Water Quality
Monitoring, Information and Restoration Act (WQMIRA) directs the State Water Control Board
(SWCB) to “develop and implement a plan to achieve fully supporting status for impaired waters.”

Review of TMDL Development

DEQ used a simplified tidal volumetric model along with bacterial source tracking to aid in
identifying sources (i.e. human, livestock, pet, and wildlife) of fecal contamination in the
development of the TMDLs. The TMDLs for the Gulf, Barlow Creek, Mattawoman Creek, Jacobus
Creek, and Hungars Creek watersheds are based on the 30-sample 90" percentile concentration,
which was determined to represent the critical condition and require greater reductions. As part of
this plan, DEQ re-assessed sources in the watersheds and worked in concert with VIMS to re-assign
bacteria load reductions in each of the watersheds and four additional subwatersheds in Hungars
Creek (Table ES-1).

Table ES-1. Bacteria loads and reductions required in each watershed.

Current Load Load Allocation . 0
Watershed (MPN/day) (MPN/day) Reduction Needed (%)

The Gulf 6.07E+11 8.59E+10 86%

Barlow Creek 2.14F+11 1.25E+10 94%

Mattawoman Creek 6.13E+11 1.14E+11 81%

Jacobus Creek 0.90E+11 1.70E+11 75%

Hungars Creck TMDL 2.96E+11 5.38E+10 82%%

Region
Hungars Creek non-
- + 0
TMDI. Subwatershed 1.54E+11 1.58E+10 90%
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1

Hungars Creek non-
TMDL Subwatershed 1.27E+11 242E+10 81%
2

Hungars Creek non-
TMDL Subwatershed 2.99E+10 5.64E+09 81%
6

Hungars Creek non-
TMDL Subwatershed 9.08E+10 1.27E+10 86%
10

Public Participation

Public meetings were held to inform the public about the end goals and status of the IP process as
well as to provide a means for soliciting participation in the smaller, more targeted meetings (i.e.,
working groups). Initially, two working groups were formed at the beginning of the planning
process: an agticultural/residential working group and a government working group. However,
because both groups shared similar interests, they were ultimately combined into one single working
group. The working groups focused primarily on the source reassessment as well as assignment of
best management practices within the watersheds. Throughout the public participation process, a
major emphasis was placed on addressing septic system problems, increasing education/outreach,
and methods for obtaining implementation funding.

Assessment of Implementation Action Needs

Field surveys in the watershed and analysis of aerial imagery were used along with the workgroup
process and the TMDL studies to reassess bacterial sources to the creeks and evaluate alternative
BMPs and strategies to reduce the bacteria loads. The various practices were discussed by the
workgroup regarding costs, effectiveness, and appropriateness for the specific circumstances in the
watersheds. Overall, the implementation needs for the five year phase 1 implementation period were
identified and are shown in Tables ES-2 and ES-3, while education needs for both phase 1 and
phase 2 are identified in Table ES-4.

Cost estimates for agricultural, residential, and educational programs in this plan were calculated by
multiplying the unit cost by the number of BMP units in each watershed. The unit cost estimates for
the agricultural BMPs were derived from the Department of Conservation and Recreation’s
Agricultural Cost-Share Database. Average costs for BMP installations in Virginia were used once
the workgroup confirmed that they were reliable estimates. The unit costs for residential practices
were developed through discussions with local health departments, the TMDL IP working groups
and estimates from previous TMDL implementation plans. Estimates for education programs were
based on target audience size and experience in other plans.

The total phase 1 (years 1-5) cost estimate for all of the watersheds combined was estimated to be
$1,877,650 and was distributed as follows:
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The Gulf: $420,600

Barlow Creek: $136,800

Mattawoman Creek: $373,450

Jacobus Creek: $390,850

Hungars Creek: $217,600

Subwatershed 1 in Hungars Creek: $198,550
Subwatershed 2 in Hungars Creek: $60,700
Subwatershed 6 in Hungars Creek: $16,650
Subwatershed 10 in Hungars Creek: $62,450

Additional Phase 2 (years 6-10) implementation costs for all of the watersheds combined was
estimated to be $332,700 and was distributed as follows:

The Gulf: $81,000

Barlow Creek: $23,100
Mattawoman Creek: $61,800
Jacobus Creek: $76,500
Hungars Creek: $22,200
Subwatershed 1: $43,800
Subwatershed 2: $7,200
Subwatershed 6: $1,500
Subwatershed 10: $15,600
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Table ES-2. Agricultural BMPs to be included during phase 1 (Years 1-5) in each watershed.

Agricultural BMPs_Estimated Units Needed
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Table ES-3. Residential BMPs to be included during phase 1 (Years 1-5) in each watershed.

Residential BMPs_Estimated Units Needed
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Phase 2 (Years 6-10) Septic System
Tank Pumpout (RB-1) 300 | 258 65| 194 | 243 62| 146 24 5 52| 1049
Septic System Repair (RB-3) System 3,000 5 1 3 3 3 2 1 1 20
Septic System System
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Septic System System
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Pet Waste Station
(facility/signage/supplies) 600 7 3 5 5 2 4 1 0 2 29
Vegetated Buffer on Acres
Residential Land 400 5 2 5 2 1 1 1 27
Rain Garden Acres | 5000 8 3 8 9 4 8 2 1 2| 45




Table ES-4. Education programs needed for all watersheds (cost split among all
watersheds).

Education programs

Phase 1 | Phase 2 | Total cost per | Practice
(Years (Years | program ($)
1-5) 6-10)
1 1 3,000 Recreational Boater Education Program
1 1 2,500 Residential Education Program (pet, septic)
1 1 2,500 Aquaculture (Oyster Gardening) Education Program
1 10,000 Wildlife Education/Management Program

The primary benefit of this implementation is cleaner water in the Gulf, Barlow Creek, Mattawoman
Creek, Jacobus Creek, and Hungars Creek. The goal is to implement the IP so that fecal
contamination may be reduced and allow for the removal of the condemnation of the shellfish
growing areas. The principal benefit to the oyster growers in these creeks would be that once the
water quality is restored, they would no longer need to transport their floats to clean water to
depurate oysters prior to consumption. It is important to note that there are substantial aquaculture
activities in Cherrystone Inlet, which is less than 6 miles south of the Gulf. All of these creeks
already meet the state water quality standards for safe swimming. However, further reducing fecal
contamination levels in these creeks, particularly from human sources will improve public health by
reducing the risk of infection from fecal sources through contact with surface waters.

The residential programs will play an important role in improving water quality, but there may also
be additional return on the investment in terms of economic benefits to homeowners. An improved
understanding of private on-site sewage systems (including knowledge of what steps can be taken to
keep them functioning properly and the need for regular maintenance) will give homeowners the
tools needed for extending the life of their systems and reducing the overall cost of ownership. The
replacement of failing on-site sewage disposal systems with new septic or alternative treatment
systems will have a direct and substantial impact by improving property values and improving the

local economy.

An important objective of the implementation plan is to foster continued economic vitality and
strength. This objective is based on the recognition that healthy waters improve economic
opportunities for Virginians, and a healthy economic base enhances the resources and funding
necessary to pursue restoration and enhancement activities. The agricultural and residential practices
recommended in this document are expected to provide economic benefits, as well as environmental
benefits, to the property owners in these watersheds.
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INTRODUCTION

Background

The Gulf, Barlow, Mattawoman, Jacobus, and Hungars Creeks are located within Northampton
County on Virginia’s Eastern Shore. These tidal creeks all drain into the Lower Chesapeake Bay
(VAHUG: CB45; HUC 12: 020801110901). The primary land use types within the watersheds are
forest, grassland, and agriculture; little development of the land has occurred in these watersheds. A
listing of acreages for the 15 National Land Cover Dataset (NLCD 2011) land uses for each of the 5
Northampton Creeks is shown below in Table 1. The acreages of 4 additional subwatersheds in the
Hungars Creek area that will also be addressed in this plan are shown in Table 2.

Table 1. NLCD (2011) distribution of each land use type (acres) for 5 Northampton County
creeks with impaired shellfish growing areas.

Land use Name Hungars | Jacobus | Mattawoman | Barlow The
Creek Creek Creek Creek Gulf

Open Water 8.23 30.47 66.94 31.36 74.50
Developed, Open
Space 104.53 231.51 165.91 60.71 166.57
Developed, Low
Intensity 9.34 62.27 93.41 27.58 72.50
Developed, Medium
Intensity 2.22 8.01 6.67 0.00 30.02
Developed, High
Intensity 0.00 0.00 0.00 0.00 1.56
Barren Land 0.00 0.00 0.00 1.11 1.78
Deciduous Forest 48.48 195.26 170.80 28.69 105.41
Evergreen Forest 173.24 266.43 216.61 66.72 229.96
Mixed Forest 71.17 220.39 253.75 68.94 159.01
Shrub/Scrub 26.46 196.82 82.06 16.90 65.83
Grassland/Herbaceous 1.11 8.90 3.34 0.00 33.58
Pasture Hay 382.96 459.47 716.11 133.88 521.74
Cultivated Crops 503.94 1142.66 1394.85 565.77 1126.20
Woody Wetlands 513.95 813.52 283.11 109.42 290.67
Emergent Herbaceous
Wetlands 31.36 91.63 50.26 26.24 34.47
Totals: 1877.01 3727.32 3503.82 1137.32 2913.81




Table 2. NLCD (2011) distribution of each land use type (acres) for 4 additional
subwatersheds in the Hungars Creek Watershed.

Land use Name Subwatershed | Subwatershed | Subwatershed | Subwatershed
1 2 6 10

Open Water 16.68 9.56 8.23 11.79
Developed, Open
Space 76.95 5.34 9.56 25.35
Developed, Low
Intensity 8.23 20.24 0 1.11
Developed, Medium
Intensity 0 1.11 0 0
Developed, High
Intensity 0 0 0 0
Barren Land 3.56 0 0 0
Deciduous Forest 10.01 13.57 9.34 38.70
Evergreen Forest 84.73 20.91 5.34 34.03
Mixed Forest 20.91 54.04 10.90 49.59
Shrub/Scrub 29.80 11.56 19.57 30.91
Grassland/Herbaceous 1.11 2.00 0 0
Pasture Hay 31.36 92.52 0 80.51
Cultivated Crops 209.50 517.51 114.98 97.85
Woody Wetlands 42.48 76.73 10.23 62.72
Emergent Herbaceous
Wetlands 20.68 30.25 11.56 10.90
Totals: 555.99 855.33 199.71 443.46

A map showing the land use in the watersheds based on the 2011 NLCD is displayed in Figure 1.
The health of these waters is important for both recreation and aquaculture and is closely linked to
the enjoyment of those who live nearby and visit the creeks.



Figure 1. Land use within the five TMDL watersheds based on the 2011 NLCD. Numbered
areas indicate the additional subwatersheds that were not included in the Hungars Creek
TMDL, but will be addressed in this plan.

2011 NLCD Landuse
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+— | | Developed, Open Space

The Clean Water Act (CWA), which became law in 1972, requires that all U.S. streams, rivers, and
lakes meet certain water quality standards. The CWA also requires that states conduct monitoring to
identify polluted waters or those that do not meet standards. Through this required program, the
state of Virginia has found that many stream segments do not meet state water quality standards for
protection of the five beneficial uses, which are fishing, swimming, shellfish, aquatic life, and
drinking. Virginia submits a list on the health of all its waters to Congress every two years. No
waterbody can be removed from the list until:

e Its problems are solved and standards are achieved or

e The designated uses not being achieved are removed after a detailed analysis clearly shows
that they cannot be obtained.

When water bodies fail to meet standards, Section 303(d) of the CWA and the US Environmental
Protection Agency’s (EPA) Water Quality Management and Planning Regulation (40 CFR Part 130)
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require states to develop TMDLs for each pollutant. A TMDL is a “pollution budget” for a
waterbody. That is, it sets limits on the amount of pollution that a stream can tolerate and still
maintain water quality standards. In order to develop a TMDL, background concentrations, point
source loadings, and non-point source loadings are considered. A TMDL accounts for seasonal
variations and must include a margin of safety. Through the TMDL process, states establish water-
quality based controls to reduce pollution and meet water quality standards.

Once a TMDL is developed and approved by EPA, measures must be taken to reduce pollution
levels in streams. These measures, which can include the use of better treatment technology and the
installation of best management practices (BMPs), are implemented in a staged process that will be
described, along with specific BMPs in this IP. CWA regulations prohibit new discharges that “will
cause or contribute to the violation of water quality standards.”

Applicable Water Quality Standards

Water quality standards are designed to protect public health or welfare, enhance the quality of water
and serve the purposes of the State Water Control Law (§62.1-44.2 et seq. of the Code of Virginia)
and the federal Clean Water Act (33 USC § 1251 et seq.). Virginia Water Quality Standard 9 VAC
25-260-10 (Designation of uses.) states:

A. All state waters, including wetlands, are designated for the following uses: recreational uses, e.g., swimming
and boating; the propagation and growth of a balanced, indigenous population of aquatic life, including game

fish, which might reasonably be expected to inbabit themy; wildlife; and the production of edible and
marketable natural resources, e.g., fish and shellfish.

E. At a minimum, uses are deemed attainable if they can be achieved by the imposition of effluent limits required
under §§301(b) and 306 of the Clean Water Act and cost-effective and reasonable best management
practices for nonpoint source control.

G. The [State Water Control Board] board may remove a designated use which is not an existing use, or
establish subcategories of a use, if the board can demonstrate that attaining the designated use is not feasible
because:

1. Naturally occurring pollutant concentrations prevent the attainment of the use;
6. Controls more stringent than those required by §§301(b) and 306 of the Clean Water Act
wonld result in substantial and widespread economic and social impact.

(For a complete listing of this legislative reference regarding the Designation of Uses in Virginia
waters, please go to: http://leg].state.va.us/cgi-bin/legp504.exe?000+reg+9IVAC25-260-10)

For a shellfish supporting waterbody to be in compliance with Virginia’s bacteria standards for the
production of edible and marketable natural resource use, the Virginia Department of
Environmental Quality (DEQ) specifies the following criteria (YVAC 25-260-160):

“In all open or estuarine waters capable of propagating shellfish or in specific areas where public or leased
private shellfish beds are present, and including those waters on which condemnation or restriction
classifications are established by the State Department of Health, the following criteria for fecal coliform shall


http://leg1.state.va.us/cgi-bin/legp504.exe?000+reg+9VAC25-260-10

apply; the geometric mean fecal coliform value for a sampling station shall not exceed an MPN (most
probable number) or ME (membrane filtration using mTEC culture media) of 14 per 100 milliliters (ml).
The estimated 90" percentile shall not exceed an MPN of 43 per 100 ml for a 5-tube decimal dilution test
or an MPN of 49 per 100 il for a 3-tube decimal dilution test or MF test of 31 CEU (colony forming
units) per 100 ml”

For those waters that do not meet the criteria, Chapter 310 of the Administrative Code describes the
process by which shellfish grown in restricted (condemned) waters can enter the commercial market,
a process referred to as depuration or relaying.

Fecal Bacteria Impairments

Fecal coliform bacteria detection in exceedence of the shellfish use standard constitutes an
impairment in Virginia shellfish growing waters. This group of bacteria is used as an indicator of the
presence of fecal contamination; a common member of the fecal coliform group is Escherichia colr.
Fecal coliform bacteria are associated with fecal material derived from humans and warm-blooded
animals, and their presence in aquatic environments is an indication that the water may have been
contaminated by pathogens or disease-producing bacteria or viruses. Waterborne pathogenic
diseases include typhoid fever, viral and bacterial gastroenteritis, and hepatitis A. Pathogens are
concentrated in filter-feeding shellfish and can cause disease when eaten uncooked. Therefore, the
presence of elevated numbers of fecal coliform bacteria is an indicator that a potential health risk
exists for individuals consuming raw or undercooked shellfish. Fecal contamination can occur from
point source inputs of treated sewage or from nonpoint sources of human waste (e.g.,
malfunctioning septic systems), and waste from livestock, pets, and wildlife.

The shellfish impairments of the Gulf, Barlow, Mattawoman, Jacobus, and Hungars Creeks are
based on restrictions placed on commercial shellfish harvest to protect public health.
Condemnations in Growing Area 86-136 and Growing Area 187-174 were issued by the Virginia
Department of Health, Division of Shellfish Sanitation (VDH-DSS) based on monthly monitoring
data. VDH-DSS collects monthly fecal coliform bacteria samples from each of its sampling stations
in Virginia’s tidal estuaries. They then calculate geometric means based on the most recent 30
months of sampling data to determine condemnation areas.

This IP outlines a strategy for reducing anthropogenic loadings of bacteria to a level that complies
with each TMDL. With completion of the IP, Virginia has identified a plan for meeting the water
quality goals within the 5 creeks and a means to enhance local natural resources. Additionally,
approval of the IP will enhance opportunities for funding during implementation.

STATE AND FEDERAL REQUIREMENTS FOR IMPLEMENTATION PLANS

There are a number of state and federal requirements and recommendations for TMDL IPs. The
goal of this chapter is to clearly define these and explicitly state if the elements are a required
component of an approvable IP or are merely a recommended topic that should be covered in a
thorough IP. This chapter has three sections that discuss the a) requirements outlined by the Water
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Quality Monitoring, Information, and Restoration Act (WQMIRA) that must be met in order to
produce an IP that is acceptable and approvable by the Commonwealth, b) EPA recommended
elements of IPs, and c) required components of an IP in accordance to Section 319 guidance.

State Requirements

The TMDL IP is a requirement of Virginia’s 1997 Water Quality Monitoring, Information, and
Restoration Act (§62.1-44.19:4 through 19:8 of the code of Virginia), or WQMIRA. WQMIRA
directs the Virginia Department of Environmental Quality (DEQ) to “develop and implement a
plan to achieve fully supporting status for impaired waters.” In order for IPs to be approved by the
Commonwealth, they must meet the requirements as outlined by WQMIRA. To meet the
requirements of WQMIRA, IPs must include the following:

e date of expected achievement of water quality objectives;
e measureable goals;
® necessary corrective actions;

e associated costs, benefits, and environmental impact of addressing the impairment.

Federal Requirements

Section 303(d) of the CWA and current EPA regulations do not require the development of
implementation strategies. EPA does, however, outline the minimum elements of an approvable IP
in its 1999 “Guidance for Water Quality-Based Decisions: The TMDL Process.” The listed elements

include:

e adescription of the implementation actions and management measures,
e atime line for implementing these measures,

e legal or regulatory controls,

e the time required to attain water quality standards, and

e a monitoring plan and milestones for attaining water quality standards.

Requirements for Section 319 Fund Eligibility

EPA develops guidelines that describe the process and criteria to be used to award CWA Section
319 nonpoint source grants to States. Congress amended the CWA in 1987 to establish the Section
319 Nonpoint Source Management Program. Under Section 319, States, Territories, and Indian
Tribes receive grant money, which supports a wide variety of activities, including the restoration of
impaired waters. The guidance is subject to revision and the most recent version should be
considered for IP development. The “Supplemental Guidelines for the Award of Section 319
Nonpoint Source Grants to States and Territories in FY 2003” identifies the following nine elements
that must be included in the IP to meet the 319 requirements:

1. Identify the causes and sources of groups of similar sources that will need to be controlled to
achieve the load reductions estimated in the watershed-based plan;
2. Estimate the load reductions expected to achieve water quality standards;

6



3. Describe the NPS management procedures that will need to be implemented to achieve the
identified load reductions;

4. Estimate the amounts of technical and financial assistance needed, associated costs, and/or
the sources and authorities that will be relied upon to implement the watershed-based plan.

5. Provide an information/education component that will be used to enhance public
understanding of the project and encourage the public’s participation in selecting, designing,
and implementing NPS management measures;

6. Provide a schedule for implementing the NPS management measures identified in the
watershed based plan;

7. Describe interim, measureable milestones for determining whether NPS management
measures or other control actions are being implemented;

8. Identify a set of criteria for determining if loading reductions are being achieved and
progress is being made towards attaining water quality standards, and if not, the criteria for
determining if the watershed-based plan needs to be revised; and

9. Establish a monitoring component to evaluate the effectiveness of the implementation
efforts.

The process of incorporating these state and federal guidelines into an IP consists of three major
components:

1. Public participation
2. Implementation actions
3. Measurable goals and milestones.

Once developed, DEQ will present the IP to the SWCB for approval as the plan for implementing
pollutant allocations and reductions contained in the TMDLs. DEQ will also request that the plan
be included in the appropriate Water Quality Management Plan (WQMP), in accordance with the
CWA'’s Section 303(e) and Virginia’s Public Participation Guidelines for Water Quality Management
Planning. As stated in the Memorandum of Understanding (MOU) between EPA and DEQ, DEQ
will also submit a draft Continuous Planning Process to EPA where DEQ commits to regular
updates of the WQMPs. Therefore, the WQMPs will be the repository for all TMDLs and the
TMDL IPs developed within a river basin. The IP will also be presented to the EPA Nonpoint
Source Program for approval.

REVIEW OF TMDL DEVELOPMENT

Water quality monitoring data, bacteria source assessments and the allocated reductions in the
TMDL studies for each of the creeks were reviewed to determine the implications of the TMDLs on
IP development.

As part of TMDL development, bacterial source tracking (BST) sampling was conducted by DEQ in
the Gulf, Barlow, Mattawoman, Jacobus, and Hungars Creeks. Bacterial source tracking is intended
to aid in identifying sources (i.e. human, livestock, pet, and wildlife) of fecal contamination in water
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bodies. The studies used the antibiotic resistance approach (ARA) for the analysis, which is based on
the premise that bacteria from different sources have different patterns of resistance to a variety of
antibiotics. Samples were collected and analyzed on a monthly basis from October 2003 to
September 2004. The BST results were used to estimate the percentage of the bacteria load coming
from each of the source sectors: wildlife, human, livestock, and pet. It should be noted that BST and
ARA have advantages and disadvantage and the results from studies using these methodologies
should be used in conjunction with other knowledge of the watershed. BST is not a quantitative tool
and was only intended to be used to identify and estimate potential source loads to the study area.

A simplified tidal volumetric model was used in the development of the TMDLs. This method uses
the volumes of the creeks being studied and the monitored fecal coliform concentrations to calculate
the current load conditions. The creek volume and the state water quality standard were used to
calculate the allowable load. The difference between the current load and the allowable load was
then used to calculate the required reduction for each creek. The TMDLs for the Gulf, Barlow,
Mattawoman, Jacobus, and Hungars Creeks are based on the 30-sample 90" percentile
concentration, which was determined to represent the critical condition. The resulting loads and
reductions from the analysis are shown in Table 3. Please note that for this implementation plan
bacterial concentrations were based on the more recent mTEC methodology that VDH-DSS began
using in 2008. See the Current Load Changes section that follows for details.

Table 3. Bacteria load and required reductions for the Gulf, Barlow, Mattawoman, Jacobus,
and Hungars Creeks from TMDL reports.

Watershed C(K/igit/g;;d Lo(if[ll?NH ;);i;on Reduction Needed (%0)
The Gulf 711E+11 8.59E+10 88%
Barlow Creek 3.80E+10 1.25E+10 67%
Mattawoman Creek 5.59E+11 1.14E+11 79%
Jacobus Creek 1.38E+12 1.70E+11 88%
Hungars Creek 2.71E+11 5.38E+10 80%

The fecal bacteria TMDLs for these creeks were developed by DEQ. The TMDL studies titled Toza/
Maxcinum Daily oad (TMDL.) Report for Shellfish Areas Listed Due to Bacterial Contamination The Gulf that
was approved in 2007, TMDL. Report for Chesapeake Bay Shellfish Waters: Mattawoman Creek Bacterial
Impairment in Northampton County, 1”A that was approved in 2010, Tozal Maxinum Daily 1oad (IMDL)
Report for Shellfish Areas Listed Due to Bacterial Contamination Barlow and Jacobus Creeks that was approved
in 2009, and Bacterial Total Maximum Daily I oad (IMDL.) Development for the Hungars Creek Watershed
that was approved in 2008 are available on the internet via the DEQ website,
http://www.deq.virginia.gov/Programs/Water/WaterQualityInformation TMDLs/TMDL/TMDL
Development/ApprovedTMDIReports.aspx. These TMDLs used the 90" percentile standard of 49
MPN/100 ml because it was the more stringent condition for assessing water quality in each creek.



http://www.deq.virginia.gov/Programs/Water/WaterQualityInformationTMDLs/TMDL/TMDLDevelopment/ApprovedTMDLReports.aspx
http://www.deq.virginia.gov/Programs/Water/WaterQualityInformationTMDLs/TMDL/TMDLDevelopment/ApprovedTMDLReports.aspx

Although Barlow Creek was removed from the Impaired Waters List in 2012, it was included in this
IP to address corrective actions that can be used to prevent future unacceptable fecal coliform
loadings in the watershed. In addition, two additional areas within Hungars Creek have become
impaired since the approval of the TMDL; these sections will be addressed by BMP implementation
in subwatershed 1. Figure 2 shows the water bodies that were covered in each of the completed
TMDLs as well as current VDH impairments.

Figure 2. Water bodies covered in previously completed TMDLs and current VDH
impairments.
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CURRENT LOAD CHANGES

Bacterial concentrations in coastal embayments have high seasonal and interannual variation and
depend strongly on hydrological conditions. The TMDLs that were developed for the creeks
addressed in this IP, used data prior to 2008. The current load is expected to change. Since 2008
VDH-DSS has used a membrane filtration technique (mTEC) that uses direct plate counts to
measure fecal coliform concentrations instead of the multiple tube fermentation method. The new
method reduces statistical uncertainty and provides a more accurate measurement of bacterial
concentrations. In addition, this new method is associated with a new water quality standard (31
CFU per 100 mL). Table 4 shows the average geomean and 90" percentile concentrations measured



using the new membrane filtration method (mTEC) after 2008 as well as the geomean and 90
percentile values that were used to calculate loads in the EPA approved TMDL reports.

Table 4. Comparison of average membrane filtration (mTEC) concentrations and multiple
tube fermentation data reported in the TMDL study. Note that Virginia water quality
standards require that the geometric mean not exceed 14 MPN/100 mL and the 90
percentile not exceed 49 MPN /100 mL for a 3-tube dilution test and 31 CFU/100 mL for a

membrane filtration test.

mTEC Mean | mTEC Mean Geomean 90" Percentile

Condemnation of of (Previously (Previously

Area Geomean 90" Percentile reported reported

TMDL) TMDL)

Jacobus Cr. 9.28 52.28 44.9 398
Hungars Cr 7.5 47.8 30 203
Barlow Ct. 5 25.2 19.4 148.6
The Gulf 7.48 40.36 49.2 405.6
Mattawoman 11.4 52.7 46.6 239
Creek

SOURCE REASSESSMENT

This section explains the source reassessment that was conducted for each of the five watersheds.
This reassessment was conducted to quantify bacteria loadings contributed by human, livestock,
pets, and wildlife on various landuses and to develop BMP implementation strategies to address
direct and indirect bacteria inputs to shellfish waters. In order to more accurately address bacterial
impairments and land use variations within each of the watersheds, the five watersheds were split up
into 15 subwatersheds (Figure 3). Although subwatersheds 1, 2, 6, and 10 were not initially included
in the Hungars Creek TMDL assessment, calculations for each of these subwatersheds were
included in this implementation plan in order to address corrective actions that can be used to
reduce fecal coliform loadings in these areas. On 26 August 2014, VDH announced a shellfish
condemnation of the growing areas within 2 creeks in subwatershed 1 (Appendix D).

It is important that loads and applicable BMPs be assigned to these additional subwatersheds as part
of this plan, however, it should be noted that BMP implementation in these 4 subwatersheds will
have lower priority than those in the 5 TMDL watersheds.
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Figure 3. Fifteen subwatersheds located in Northampton County, VA.

Subwatersheds in
Northampton County, VA

4 Miles

See Appendix E for specific source assessment worksheets as well as Appendix I for Practice
Details and Fecal Coliform Production Rate Sheets, which were the same for each stream.
Reassessment of nonpoint fecal sources from residential sewage disposal systems, livestock, wildlife
and pets were estimated using census data, local input, and habitat availability.

Livestock sources within each watershed were obtained using workgroup reported numbers and
VDH Shoreline Sanitary Survey reports. Members of the workgroup were able to point out specific
locations and numbers of each type of livestock on watershed maps. This information was
combined with data reported in Shoreline Sanitary Surveys to create the livestock reassessment
dataset.

Septic system estimates within the watersheds were compiled using information from VDH, the
Northampton County Department of Planning, and workgroup input. VDH representatives
reported that all residential structures in the watersheds had septic systems. This information was
used in concert with a map of all residential structures within the watersheds, which was provided by
the Northampton County Department of Planning, to determine the total number of septic systems.
The combined working group agreed that this was the best way to determine the number of septic
systems in the area. A 5% five-year failure rate of septic systems was estimated with the help of
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VDH representatives, who reported that no septic systems in the five watersheds were failing at the
time of this report.

Dog and cat estimates in the watersheds were determined using updated American Veterinary
Medical Association calculations that were based on the number of houses within each watershed.
Dog estimates assumed that 36.5% of households had 1.6 dogs (0.365 * 1.6 * Number of houses)
and cat estimates assumed that 30.4% of households had 2.1 cats (0.304 * 2.1 * Number of houses).
Based on internet searches, observations in the watershed, and stakeholder knowledge, no kennels
or hunt clubs were included in the dog estimates.

Wildlife estimates were based on previously reported TMDL data, habitat availability, and
stakeholder input. Duck and geese numbers were taken from each of the TMDL reports; for
information on how these numbers were calculated, refer to the appendices of the TMDL reports.
The workgroup, which included land owners and government officials, reported that deer and
raccoon numbers from the TMDL reports were too low to reflect current populations. In addition,
no estimates of muskrat populations were reported in the TMDL reports.

Therefore, deer, muskrat, and raccoon populations were estimated based on the acreage of available
habitat and the animal densities found in those habitats. This method has been used in many recent
TMDLs. Animal density numbers were taken from a nearby TMDL written on the Eastern Shore
for Red Bank Creek and Machipongo River (2014) that used numbers based on data provided by
VDGIIF and FWS

(http:/ /www.deq.virginia.gov/Portals/0/DE

Deer habitat included forest, harvested forest land, orchards, grazed woodland, urban grassland,
cropland, pasture, wetlands, transitional land, low density residential, and medium density residential
land uses. Because these land use types accounted for at least 97% of each of the watersheds, the
deer densities (animals/acre) were multiplied by the total watershed acreage in each watershed. As
was done in the Red Bank Creek and Machipongo River TMDL, densities of muskrat were
multiplied by the acreage of the watershed that fell within 308 ft of water bodies. This is because
muskrat are most prevalent in this 308 ft buffer region. Raccoon habitat was categorized as the
region within 7,920 ft of water bodies in the Red Bank Creek and Machipongo River TMDL.
However, when this large of a buffer was calculated for each of the watersheds covered in this IP,
neatly the entire watershed area was included. Therefore, raccoon densities were multiplied by the
total acreage within each watershed.

For specific source assessment numbers that were used in each watershed, see Appendix E. The
revised source assessment numbers were used to calculate daily fecal coliform loading to each of the
creeks.

Because each land use has different properties in terms of hydrology, a portion of the flow and
bacteria will be lost due to infiltration and decay. The delivery transport rates of bacteria from
different land uses to the receiving waters do, in fact, differ. The portion of flow and bacteria
discharged to receiving waters can be quantified using runoff coefficients and bacterial delivery rates.
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The runoff coefficient is a dimensionless coefficient that relates the amount of runoff to the amount
of precipitation in a drainage area. This coefficient is larger for land uses that have low infiltration
and high runoff (pavement, steep gradient), and is lower for permeable, well vegetated land uses
(forest, flatland). The runoff coefficient is a function of the land use, soil type, and drainage basin
slope. The amount of runoff in a watershed can be estimated using runoff coefficients for different
land uses.

The bacterial delivery rate is the ratio of the amount of discharge of bacteria to the amount of
bacteria received for a drainage area. This differs for each type of land use and varies significantly for
different soil permeabilities. Using the delivery rate of a specific land use type, the bacterial loading
for the land use can be correctly estimated by multiplying the delivery rate and the total amount of
loading to the drainage area.

In order to estimate both the runoff coefficient and bacteria delivery rate for each land use, VIMS
collaborators used a watershed model previously developed for Onancock Creek and other Eastern
Shore watersheds (Shen et al., 2008; Wang, 2005). The modeling approach was based on the premise
that pollutants from various sources (livestock, wildlife, septic systems, etc.) accumulate on the land
surface and are subject to runoff during rain events, whereas they will die off gradually during dry
periods. In addition, different land uses are associated with various hydrological processes that
determine the potential bacteria load from each land use type. The watershed model is driven by
houtly precipitation; therefore, the bacterial loading variations due to variations in hydrological
processes can be accurately simulated. Using previously calibrated hydrological and bacterial decay
parameters for watersheds on the Eastern Shore, VIMS conducted 7-year model simulations for
each land use type and determined mean delivery rates of bacteria for each land use category in the
region.

Because each bacterial source (e.g., livestock, pet, wildlife) can accumulate differently on alternate
land uses (e.g., wetland, urban land, cropland, etc), the total loading for a particular bacterial source
was determined using areally weighted land use delivery rates based on the source distribution. By
computing the load for each bacterial source, the total loading from the drainage basin was
estimated.

For a detailed description of this modeling approach, see Appendix C.

Using these results, new TMDL load reductions were calculated (Table 5). The BMP needs in the
watersheds were based on these revised loads.
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Table 5. Revised current loading and required reductions for the Gulf, Barlow,
Mattawoman, Jacobus, and Hungars Creeks based on the source reassessment, runoff
coefficients, and bacteria delivery rate. Load allocations for subwatersheds 1, 2, 6, and 10
were calculated based on their coverage in relation to the Hungars Creek TMDL region.

Watershed Current Load Load Allocation Reduction Needed (%)

(MPN/day) (MPN/day)
The Gulf

(Subwatersheds 13, 14, 6.07E+11 8.59E+10 86%
15)

Barlow Creek

0
(Subwatershed 12) 2.14E+11 1.25E+10 94%

Mattawoman Creek

+ + 0
(Subwatershed 11) 6.13E+11 L14E+11 81%

Jacobus Creek

0
(Subwatershed 7, 8, 9) 0.90E+11 1L.70E+11 75%

Hungars Creek TMDL
Region (Subwatershed 2.96E+11 5.38E+10 82%
3,4,5)

Hungars Creek non-
TMDL Subwatershed 1.54E+11 1.58E+10 90%
1

Hungars Creek non-
TMDL Subwatershed 1.27E+11 242E+10 81%
2

Hungars Creek non-
TMDL Subwatershed 2.99E+10 5.64E+09 81%
6

Hungars Creek non-
TMDL Subwatershed 9.08E+10 1.27E+10 86%
10

PUBLIC PARTICIPATION

Public input on restoration and outreach strategies for this IP was an important part of this planning
process. Since the plan will be implemented primarily by watershed stakeholders on a voluntary basis
with some financial incentives, local input and support are the primary factors that will determine
the success of this plan. The actions and commitments compiled in this document were developed
by citizens in the watershed, Northampton County government officials, the Eastern Shore Soil &
Water Conservation District, the USDA Natural Resources Conservation Service, DCR, DEQ),
VDH, VIMS, and the Eastern Shore of Virginia Resource Conservation and Development Council.
All citizens and interested parties in the watershed are encouraged to put the IP into action and
contribute to the restoration of these creeks.
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Public Meetings for Mattawoman, Hungars, Jacobus, the Gulf, and Barlow Creeks

Public meetings were held to inform the public regarding the end goals and status of the IP project
as well as to provide a means for soliciting participation in the smaller, more targeted meetings (i.e.,
working groups). At the first public meeting, it was decided that two workgroups would be formed:
an agricultural/residential workgroup and a government workgroup. However, because the separate
workgroups had similar interests, they were combined into one single working group.
Representatives of DEQ attended each working group in order to facilitate the process and integrate
information collected from the various attendees.

The first public meeting was held on February 27, 2014 at the Barrier Island Center, which is located
at 7295 Young Street, Machipongo, VA. The meeting was publicized in The 17rginia Register and
emails were sent to contacts that had been established in the area during previous work. This initial
meeting was attended by a total of 27 people, including local landowners, farmers, academics, and
government officials. During the meeting DEQ and VIMS representatives explained the TMDL and
IP development processes, bacterial loading models, and the purpose of each type of workgroup.
The group decided that 2 working groups would be formed, one agticultural/residential working
group and one government working group. However, the group elected to meet as one large
working group during the later portion of this meeting.

The final public meeting was held on January 20, 2015 at the Barrier Island Center, which is located
at 7295 Young Street, Machipongo, VA. The meeting was publicized in The 17rginia Register and
emails were sent to contacts that had been established in the area during previous work.

Working Groups

Although two working groups were initially formed in the first public meeting
(agriculture/residential and government), these two groups metged into one combined group after
the separate working groups met on June 24, 2014, and expressed similar interests. Overall, there
were a total of 5 working group meetings and 1 steering committee meeting during the development
of the Implementation Plan (Appendix A).

The first working group meeting was held at the end of the first public meeting on February 27,
2014 at the Barrier Island Center. The group, which consisted of 27 people, elected to remain as one
large working group for this meeting rather than splitting into two separate working groups. The
discussion during this meeting covered current knowledge gaps, the potential for agricultural and
residential BMP installation, and education opportunities in the watersheds.

The government working group met on June 24, 2014 in the Northampton County Boardroom in
the County Administration Building, 16404 Courthouse Road, Eastville, VA. A total of 12
government representatives attended this meeting. The workgroup first discussed whether to use the
NOAA 2006 or the 2011 NLCD land cover datasets. It was decided that the 2011 NLCD dataset
would be preferable. VDH representatives explained that all of the on-site sewage deficiencies that
had previously been noted in a 2006 Sanitary Shoreline Survey for Hungars, Mattawoman, Barlow,
and Jacobus Creeks had since been addressed. A new Sanitary Shoreline Survey for these crecks was
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issued in April 2014. The Sanitary Shoreline Survey for the Gulf was last updated in 2006. During
this workgroup, source assessment numbers for livestock, wildlife, and pets were discussed.
Workgroup members pointed out livestock locations on watershed maps and noted that the wildlife
numbers reported in the TMDL documents were too low.

The agriculture/residential working group also met on June 24, 2014 in the Northampton County
Board Room. A total of seven people attended this meeting; of these seven people, two were
residents and the remaining five were government representatives. At the beginning of this meeting,
VDH representatives were present to discuss the Sanitary Shoreline Surveys for the 5 watersheds
and provided the same information as they did in the government working group.
Agticulture/residential workgroup members also discussed source assessment numbers for
livestock, wildlife, and pets. The workgroup members informed DEQ representatives of livestock
locations on watershed maps and felt that the wildlife source assessment numbers from the TMDL

documents were too low.

The fourth working group meeting was held on September 25, 2014 in the Northampton County
Board Room. A total of seven people attended this meeting. The workgroup discussed updated
source assessment data for household/septic systems, livestock, wildlife, and pet numbers. The
group agreed that the most accurate household numbers were those provided by the Northampton
County Planning Office. In addition, the group agreed that the livestock numbers were accurate.
DEQ staff explained that in order to address concerns over wildlife numbers being too low in the
previous workgroup meeting, the numbers were re-calculated based on habitat availability in the
watershed and animal densities that were used in a previous TMDL written for two nearby
watersheds (Red Bank Creek and Machipongo River). The group agreed that the estimates based on
these calculations for muskrat, deer, and raccoons looked accurate, but the numbers calculated for
geese and ducks in the TMDL documents for the watersheds should also be considered. The group
evaluated the list of potential BMPs that was provided by DEQ. It was noted by the group that
some of the agricultural BMPs may not be widely used in the watersheds due to the reduced number
of livestock. However, these less used BMPs were left in the implementation plan in order to ensure
that they will be available if they are needed in the future.

The fifth working group meeting was held on Dec 4, 2014 in the Northampton County Board
Room. A total of nine people attended the meeting. The workgroup discussed the selection of
BMPs to be included in the implementation plan, future plans for funding, and education needs in
the watersheds. VDH representatives offered feedback on changes needed regarding septic system
BMPs in each of the watersheds. In addition, the group discussed timelines for future funding
requests in the area and the need for small, tailored education programs in each community.

The steering committee meeting was held on January 8, 2015 in the Northampton County Board
Room. A total of twelve people attended the meeting. The committee expressed a need for septic
tank inspections and molecular source tracking to be included in the plan. These changes were
reflected in the plan through a more thorough explanation of septic BMPs and a brief description of
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how molecular source tracking could be used in the watersheds to prioritize BMP implementation
efforts.

ASSESSMENT OF IMPLEMENTATION ACTION NEEDS

Since the development of the TMDLs, various BMPs have been installed in the watersheds.
Agricultural BMPs that were installed between the completion of the first TMDL in June 2007 (Toza/
Maxcinum Daily oad (TMDL) Report for Shellfish Areas Listed Due to Bacterial Contamination The Gulf)
and the most updated record of BMPs on the V1rg1n1a Agncultural BMP and CREP Database
(current as of 07/30/2014; http:
used to credit those BMPs that were installed after the development of the watershed TMDLS. The

information obtained from the database contained all BMPs installed within the Virginia 6" Order
National Watershed Boundary Dataset NWBD) Unit in the region (CB45). In order to relate this
larger scale data to each of the watersheds, the total number of BMP acres within CB45 was
multiplied by the proportional area of each watershed (i.e., Watershed Acreage/CB45 Acreage).

Although several types of BMPS have been installed since the TMDLs were written, credit was only
assessed for those BMPs that reduce bacterial loads and have been proposed in this implementation
plan. The only BMP that fit these criteria was Small Grain Cover Crop for Nutrient Management
and Residue Management (SL-8B). A tabulation of the total number of SL-8B credited acres within
each (sub)watershed can be found in Table 0.

Table 6. Total number of SL-8B acres installed between June 1, 2007 and July 30, 2014 within
each watershed.

Watershed Units Number of SL-8B
Units Installed
The Gulf Acres 278
Barlow Creek Acres 108
Mattawoman Creek Acres 334
Jacobus Creek Acres 355
Hungars Creek Acres 179
Hungars Creek non-
TMDL Subwatershed Acres 53
1
Hungars Creek non-
TMDL Subwatershed Acres 82
2
Hungars Creek non-
TMDL Subwatershed Acres 19
6
Hungars Creek non-
TMDL Subwatershed Acres 42
10
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The four TMDL studies, along with census data, analysis of wildlife habitat availability based on GIS
land cover, VDH-DSS Sanitary Shoreline Surveys, and input from stakeholder workgroups were
used to evaluate the various BMPs and strategies that would be effective in reducing bacteria loading
to the creeks. The workgroup considered BMPs by reflecting on cost estimates, effectiveness, and
appropriateness based on the characteristics and needs of the watershed.

It should also be noted that stakeholders in the watershed expressed interest in a molecular source
tracking study being conducted in the impaired watersheds in order to effectively prioritize BMP
implementation. A novel polymerase chain reaction (PCR) based technique called quantitative PCR
(qPCR) has been used in the region to identify prominent sources of fecal contamination in
impaired watersheds (Noble et al. 2012). The costs of molecular methodologies are considerably
higher than other methods and would require an independent funding search and subsequent study
that is outside the scope of the TMDL implementation planning process.

The BMP and corrective action needs in the watershed are divided into four major categories below:
agricultural, residential, education programs, and pet waste management BMPs.

Agricultural BMPs

Agricultural lands in the watersheds are predominantly row crops. The fields are generally well
buffered according to the Fastern Shore Soil and Water Conservation District.

Field surveys and stakeholder workgroups revealed very few livestock or horses in the watersheds.
BMPs to address these small pastures and cropland include buffers, livestock exclusion, pasture
management, and cover crops. The livestock exclusion with riparian buffers and reduced setback
BMP (LE-1T, SL-6T, LE-2T), the small acreage grazing system BMP (SL-6AT), the woodland
buffer filter area BMP (FR-3), the small grain cover crop BMP (SL-8B), the Sediment Retention,
Erosion, or Water Control Structures BMP (WP-1), and the pasture management BMP (SL-10T) are
cost-shared practices in the Virginia Agricultural Cost-Share Programs for TMDL implementation

areas.

Table 7. Agricultural BMPs needed for the Gulf.

Agricultural BMPs
Phase 1
(Years Units Practice
1-5)
21 Acres Woodland Buffer Filter Area (FR-3)
1 System Livestock Exclusion with Riparian Buffers (LE-1T, SL-6T)
1 System Livestock Exclusion with Reduced Setback (LE-2T)
2 System Small Acreage Grazing System (SL-6AT)
112 Acres Small Grain Cover Crop (SL-8B) (VACS Funding)
100 Acres Pasture Management (Livestock/horse) (SL-10T)
Acres Sediment Retention, Erosion, or Water Control Structures
11 (WP-1)
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Table 8. Agricultural BMPs needed for Barlow Creek.

Agricultural BMPs
Phase 1
(Years Units Practice
1-5)
10 Acres Woodland Buffer Filter Area (FR-3)
1 System Livestock Exclusion with Riparian Buffers (LE-1T, SL-6T)
1 System Livestock Exclusion with Reduced Setback (LE-2T)
58 Acres Small Grain Cover Crop (SL-8B) (VACS Funding)
100 Acres Pasture Management (Livestock/horse) (SL-10T)
Acres Sediment Retention, Erosion, or Water Control Structures
¢ (WP-1)

Table 9. Agricultural BMPs needed for Mattawoman Creek.

Agricultural BMPs
Phase 1
(Years Units Practice
1-5)
25 Acres Woodland Buffer Filter Area (FR-3)
1 System Livestock Exclusion with Riparian Buffers (LE-1T, SL-6T)
1 System Livestock Exclusion with Reduced Setback (LE-2T)
140 Acres Small Grain Cover Crop (SL-8B) (VACS Funding)
100 Acres Pasture Management (Livestock/horse) (SL-10T)
10 Acres Pasture Management (Sheep) (SL-10T)
Acres Sediment Retention, Erosion, or Water Control Structures
14 (WP-1)

Table 10. Agricultural BMPs needed for Jacobus Creek.

Agricultural BMPs
Phase 1
(Years Units Practice
1-5)
21 Acres Woodland Buffer Filter Area (FR-3)
1 System Livestock Exclusion with Riparian Buffers (LE-1T, SL-6T)
1 System Livestock Exclusion with Reduced Setback (LE-2T)
1 System Small Acreage Grazing System (SL-6AT)
140 Acres Small Grain Cover Crop (SL-8B) (VACS Funding)
100 Acres Pasture Management (Livestock/horse) (SL-10T)
11 Acres Sediment Retention, Erosion, or Water Control Structures

(WP-1)
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Table 11. Agricultural BMPs needed for Hungars Creek.

Agricultural BMPs
Phase 1
(Years Units Practice
1-5)
9 Acres Woodland Buffer Filter Area (FR-3)
1 System Livestock Exclusion with Riparian Buffers (LE-1T, SL-6T)
1 System Livestock Exclusion with Reduced Setback (LE-2T)
2 System Small Acreage Grazing System (SL-6AT)
50 Acres Small Grain Cover Crop (SL-8B) (VACS Funding)
100 Acres Pasture Management (Livestock/horse) (SL-10T)
20 Acres Pasture Management (Sheep) (SL-10T)
Acres Sediment Retention, Erosion, or Water Control Structures
> (WP-1)

Table 12. Agricultural BMPs needed for Subwatershed 1in Hungars Creek.

Agricultural BMPs
Phase 1
(Years Units Practice
1-5)
3 Acres Woodland Buffer Filter Area (FR-3)
20 Acres Small Grain Cover Crop (SL-8B) (VACS Funding)
Acres Sediment Retention, Erosion, or Water Control Structures
’ (WP-1)

Table 13. Agricultural BMPs needed for Subwatershed 2 in Hungars Creek.

Agricultural BMPs
Phase 1
(Years Units Practice
1-5)

9 Acres Woodland Buffer Filter Area (FR-3)

52 Acres Small Grain Cover Crop (SL-8B) (VACS Funding)

8 Acres Pasture Management (Sheep) (SL-10T)

5 Acres Sediment Retention, Erosion, or Water Control Structures

(WP-1)
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Table 14. Agricultural BMPs needed for Subwatershed 6 in Hungars Creek.

Agricultural BMPs
Phase 1
(Years Units Practice
1-5)
2 Acres Woodland Buffer Filter Area (FR-3)
12 Acres Small Grain Cover Crop (SL-8B) (VACS Funding)
Acres Sediment Retention, Erosion, or Water Control Structures
: (WP-1)

Table 15. Agricultural BMPs needed for Subwatershed 10 in Hungars Creek.

Agricultural BMPs
Phase 1
(Years Units Practice
1-5)
2 Acres Woodland Buffer Filter Area (FR-3)
1 System Small Acreage Grazing System (SL-6AT)
10 Acres Small Grain Cover Crop (SL-8B) (VACS Funding)
Acres Sediment Retention, Erosion, or Water Control Structures
1
(WP-1)
Residential BMPs

Residential BMPs will focus on maintenance and repair of septic systems, identification and
elimination of illegal “straight pipe” sewage discharges, the replacement of failed septic systems, and
the installation of alternative waste treatment systems. In addition, minimization of pet waste runoff
from homeowner’s yards through education, pet waste composters, and installing vegetated buffers,
rain gardens and pet waste collection facilities in public areas with high usage are included in the
plan. For addition information on rain garden design and construction, see
http://www.fairfaxcounty.gov/nvswed/raingardenbk.pdf.

Based on workgroup knowledge, internet searches, and observations in the watersheds, no kennels
or hunt clubs were identified in the area and therefore no confined canine waste control has been
proposed in this plan. However, the workgroup agreed that public pet waste disposal stations could
be useful in the area. Specific locations that were suggested include fast food parking lots, welcome
centers, campgrounds, and state parks. These waste stations could be maintained by property
owners and/or maintenance employees where they are erected or by volunteer groups in the
community. Increased availability of public pet waste stations coupled with residential education
programs should result in expanded use of this BMP by the public.

21


http://www.fairfaxcounty.gov/nvswcd/raingardenbk.pdf

Septic Failure Rate and Alternative On-Site Systems

A 5% five-year septic system failure rate was estimated with the help of VDH representatives, who
reported that no septic systems in the five watersheds were failing at the time of this report. In
addition, it was estimated that 3% of the houses in the watersheds lacked septic systems.

During workgroup meetings, local stakeholders stated that septic system inspections to detect
impending failures should be included in the plan. Note that the RB-1 Septic Tank Pumpout
Practice proposed in this plan is described in the TMDL cost-share manual as a practice aimed at
“maintenance of septic tank system by having septic tank pumped to remove solids and inspection
of the septic tank.” In addition, cost-share is authorized in the RB-3 Septic Tank System Repair
Practice included in this plan for inspection of the distribution box in failing septic systems.

This plan recognizes the need for alternative on-site septic systems where site conditions do not
permit a traditional septic system. A GIS analysis was performed that compared the current position
of residential structures and the location of soils that are unfavorable for conventional septic system
installation (Figure 4). The number of residential structures on these unfavorable soil types was then
multiplied by the 5% five-year septic failure rate. This provided an estimate of the total number of
alternative on-site waste systems that would be needed within each watershed. Based on this
analysis, a total of 15 alternative on-site septic systems may be needed within the entire
implementation region. A similar calculation was made in a recent implementation plan for a
neighboring watershed and can be found at:
http://www.deq.virginia.gov/Portals/0/DEQ /Water/TMDIL./ImplementationPlans/Kings Creek
IP Technical Report.pdf.
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Figure 4. Map of soils unfavorable for conventional septic systems and locations of

residential structures.
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Table 16. Residential BMPs needed for the Gulf.

Residential BMPs
Phase 1 | Phase 2
(Years | (Years Units Practice
1-5) 6-10)
237 258 System Septic Tank Pumpout (RB-1)
5 System Septic System Repair (RB-3)
8 System Septic System Replacement/Installation
(RB-4)
4 System Septic System Replacement/Installation
with Pump (RB-4P)
4 System | Alternative On-Site System (RB-5)
80 System Pet Waste Composter
5 Acres Vegetated Buffer on Residential Land
8 Acres Rain Garden
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Table 17. Residential BMPs needed for Barlow Creek.

Residential BMPs
Phase 1 | Phase 2
(Years | (Years Units Practice
1-5) 6-10)
60 65 System Septic Tank Pumpout (RB-1)
1 System Septic System Repair (RB-3)
System Septic System Replacement/Installation
(RB-4)
1 System Septic System Replacement/Installation
with Pump (RB-4P)
20 System Pet Waste Composter
2 Acres Vegetated Buffer on Residential Land
3 Acres Rain Garden

Table 18. Residential BMPs needed for Mattawoman Creek.

Residential BMPs
Phase 1 | Phase 2
(Years | (Years Units Practice
1-5) 6-10)
178 194 System Septic Tank Pumpout (RB-1)
3 System Septic System Repair (RB-3)
7 System Septic System Replacement/Installation
(RB-4)
3 System Septic System Replacement/Installation
with Pump (RB-4P)
3 System | Alternative On-Site System (RB-5)
60 System Pet Waste Composter
5 Acres Vegetated Buffer on Residential Land
8 Acres Rain Garden

Table 19. Residential BMPs needed for Jacobus Creek.

Residential BMPs
Phase 1 | Phase 2
(Years | (Years Units Practice
1-5) 6-10)
225 243 System Septic Tank Pumpout (RB-1)
3 System Septic System Repair (RB-3)
8 System Septic System Replacement/Installation
(RB-4)
4 System Septic System Replacement/Installation
with Pump (RB-4P)
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3 System | Alternative On-Site System (RB-5)

75 System Pet Waste Composter

5 Acres Vegetated Buffer on Residential Land
9 Acres Rain Garden

Table 20. Residential BMPs needed for Hungars Creek.

Residential BMPs
Phase 1 | Phase 2
(Years | (Years Units Practice
1-5) 6-10)
49 62 System Septic Tank Pumpout (RB-1)
3 System Septic System Repair (RB-3)
5 System Septic System Replacement/Installation
(RB-4)
3 System Septic System Replacement/Installation
with Pump (RB-4P)
2 System Alternative On-Site System (RB-5)
20 System Pet Waste Composter
2 Acres Vegetated Buffer on Residential Land
4 Acres Rain Garden

Table 21. Residential BMPs needed for Subwatershed 1 in Hungars Creek.

Residential BMPs
Phase 1 | Phase 2
(Years | (Years Units Practice
1-5) 6-10)
134 146 System Septic Tank Pumpout (RB-1)
2 System Septic System Repair (RB-3)
5 System Septic System Replacement/Installation
(RB-4)
5 System Septic System Replacement/Installation
with Pump (RB-4P)
2 System Alternative On-Site System (RB-5)
45 System Pet Waste Composter
5 Acres Vegetated Buffer on Residential Land
8 Acres Rain Garden
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Table 22. Residential BMPs needed for Subwatershed 2 in Hungars Creek.

Residential BMPs
Phase 1 | Phase 2
(Years | (Years Units Practice
1-5) 6-10)

22 24 System Septic Tank Pumpout (RB-1)

1 System Septic System Repair (RB-3)

1 System Septic System Replacement/Installation

(RB-4)

10 System Pet Waste Composter

1 Acres Vegetated Buffer on Residential Land

2 Acres Rain Garden

Table 23. Residential BMPs needed for Subwatershed 6 in Hungars Creek.

Residential BMPs
Phase 1 | Phase 2
(Years | (Years Units Practice
1-5) 6-10)
4 5 System Septic Tank Pumpout (RB-1)
1 System Septic System Repair (RB-3)
3 System Pet Waste Composter
1 Acres Vegetated Buffer on Residential Land
1 Acres Rain Garden

Table 24. Residential BMPs needed for Subwatershed 10 in Hungars Creek.

Residential BMPs
Phase 1 | Phase 2
(Years | (Years Units Practice
1-5) 6-10)
48 52 System Septic Tank Pumpout (RB-1)
1 System Septic System Repair (RB-3)
System Septic System Replacement/Installation
(RB-4)
1 System Septic System Replacement/Installation
with Pump (RB-4P)
15 System Pet Waste Composter
1 Acres Vegetated Buffer on Residential Land
2 Acres Rain Garden
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Education Programs

In addition to standard BMPs, several target audiences were identified for educational outreach
efforts. The first group was recreational boaters that use the public boat ramps and marinas in the
watersheds along with other boaters that may enter the creek for recreational purposes. The focus of
this educational effort will be to inform boaters about the availability of sanitary pump out facilities
in the area and the detrimental impact overboard discharge of human waste can have on water

quality.

Another educational program will focus on aquaculture education, or “oyster gardening.” Funds
may be used to support educational efforts aimed at helping homeowners set up their own dockside
oyster floats and offering a lecture series on the latest research in oyster culture. Oyster gardening
can build stronger connections to local water quality. The Anheuser-Busch Coastal Research Center
(ABCRC), which is located near Oyster, Virginia, regularly offers oyster gardening workshops

(http://www.abcre.virginia.edu/sitemanl/?q=Teachers). More information about oyster gardening

Finally there will be several education outreach efforts to residential property owners in the
watersheds. Educational materials will address managing nuisance wildlife, pet waste management,
and proper care and maintenance of septic systems. Proper septic system maintenance includes:
knowing the location of the system components and protecting them (e.g, not driving or parking on
top of septic tanks or drain fields, not planting trees where roots could damage the system), keeping
hazardous chemicals out of the system, minimizing or eliminating the use of garbage disposals,
pumping out the septic tank every five years, and knowing how to identify system problems.
Resources from the “Septic Smart” program, which was created by EPA, can be used to education
homeowners in the watersheds (www.epa.gov/septicsmart). Education for regional plumbers and

septic professionals on how to propetly inspect septic system components was identified by
stakeholders as an additional area that would be useful in the watershed.

Because all of the watersheds in this implementation plan are in close proximity to one another, one
allocation of educational and wildlife management program money has been proposed for the entire
area. The per unit costs included in Appendix E and the implementation costs included for these
programs within each watershed reflect a proportion of the total cost for the entire area; however it
should be noted that these funds may be moved around between watersheds based on funding
needs. For example, although recreational boater education was allotted $3,000 as part of this plan,
each of the 5 TMDL watersheds was assigned $600 ($3,000/5 TMDL watersheds = $600 pet
TMDL watershed). The total amount allotted for residential education was $2,500 ($500 per TMDL
watershed), the total amount allotted for aquaculture education was $2,500 ($500 per TMDL
watershed), and the total amount allotted for wildlife education and management was $10,000
(82,000 per TMDL watershed). Education and wildlife program funds were not included in the
budgets for subwatersheds 1, 2, 6, and 10 in Hungars Creek because they were already accounted for
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in the budgets for the TMDL watersheds; however, the potential fecal coliform reduction associated
with these programs were factored into the overall reductions in the subwatersheds. A summary of
the education programs included in this plan can be found below in Table 25.

Table 25. Education programs needed for all watersheds (cost split among all TMDL

watersheds).
Education programs
Phase 1 | Phase 2 TOt;if()St
(Years (Years Practice
1.5 6-10 program
1 1 3,000 Recreational Boater Education Program
1 1 2,500 Residential Education Program (pet, septic)
1 2,500 Aquaculture (Oyster Gardening) Education Program
1 10,000 Wildlife Education/Management Program

Pet Waste Management BMPs

Based on workgroup knowledge, internet searches, and observations in the watersheds, no kennels
or hunt clubs were identified in the area and therefore no confined canine waste control has been
proposed in this plan. However, the workgroup agreed that public pet waste disposal stations could
be useful in the area. Specific locations that were suggested include fast food parking lots, welcome
centers, campgrounds, and state parks. These waste stations could be maintained by property
owners and/or maintenance employees where they are erected or by volunteer groups in the
community. Increased availability of public pet waste stations coupled with residential education
programs should result in expanded use of this BMP by the public. A summary of the pet waste
disposal stations (facility/signage/supplies) needs in each watershed is summarized in Table 26.

Table 26. Pet waste disposal stations (facility/signage/supplies) proposed for phase 1 (years
1-5) in each watershed.

Number of Pet

Watershed Waste Stations in

Phase 1 (Years 1-5)
The Gulf 7
Barlow Creek 3
Mattawoman Creek 5
Jacobus Creek 5
Hungars Creek 2
Hungars Creek Subwatershed 1 4
Hungars Creek Subwatershed 2 1
Hungars Creek Subwatershed 6 0
Hungars Creek Subwatershed 10 2
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Phased Implementation

Initial implementation efforts (Phase 1) will focus on the most cost effective BMPs and educational
programs that reduce human, pet, and livestock sources of contamination. Upon completion of
Phase 1, water quality will be re-assessed to determine if water quality standards are attained. If water
quality standards are not being met, additional actions, including continuation of Phase 1 educational
programs and wildlife control education may be implemented in Phase 2. In addition, local citizens
may elect to move forward with wildlife management plans to address fecal coliform contributions.
These plans typically evaluate wildlife populations and explore control options in order to maintain
sustainable wildlife levels based on local citizen objectives.

Information regarding nuisance wildlife laws and conflict resolution can be found on the Virginia
Department of Game and Inland Fisheries (VDGIF) website
(http:/ /www.dgif.virginia.gov/wildlife /problems/).

The US Fish and Wildlife Service has revised federal regulations to include depredation orders
relating to resident Canada geese that can cause injury to people, property, agricultural crops, or
other interests. The Nest and Egg Depredation Order allows for the destruction of resident Canada
geese nests and eggs by landowners, homeowners associations, public land managers, and local
governments once they have registered the land they own on the Resident Canada Goose Nest and
Egg Registration Site (https://epermits.fws.gov/eRCGR/geSl.aspx?ReturnUrl="%2feRCGR). The

Agricultural Depredation Order allows agricultural producers to control resident Canada geese using
certain lethal methods when the geese are damaging crops. For details and permitting information

for this practice, see the VDGIF website (http://www.dgif.virginia.cov/wildlife/problems/canada-
geese/).

There are several non-lethal deer management options recommended by VDGIF: fencing, keeping
dogs in areas where deer are unwanted, loud noises, and chemicals that will taste or smell bad to
deer. If these management techniques are unsuccessful, there are five programs available to
landowners: the Deer Management Assistance Program (DMAP), Damage Control Assistance
Program (DCAP), kill permits, Deer Population Reduction Program (DPOP), and the urban archery
season. For details on these five programs, see the VDGIF website

(http:/ /www.dgif.virginia.gov/wildlife/problems/deer/).

If water quality standards are still not met, a use attainability analysis (UAA) may be initiated to
reflect the presence of naturally high bacteria levels due to uncontrollable sources. The outcome of
the UAA may lead to the determination that the designated uses of the waters may need to be
changed to reflect the attainable uses.
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Table 27. Projected bacterial load reductions during Phase 1 and Phase 2 implementation

within each watershed.

Proportion of Bacteria

Proportion of Bacteria

Watershed Reduction to be Completed by | Reduction to be Completed by
End of Phase 1 (%)* End of Phase 2 (%)"

The Gulf 42.8 100

Barlow Creek 45.5 100

Mattawoman Creek 46.9 100

Jacobus Creek 34.7 100

Hungars Creek 22.7 100
Hungars Creek non-TMDL

Subwatershed 1 46.3 100
Hungars Creek non-TMDL

Subwatershed 2 141 100
Hungars Creek non-TMDL

Subwatershed 6 157 100

Hungars Creek non-TMDL 300 100

Subwatershed 10

 These percentages indicate progress towards the overall bacteria load reductions; they should not be confused with the
overall percent reductions reported earlier in Table 5.
b A 100% in this column indicates that all requited bactetia reductions should be completed by the end of Phase 2.

COST / BENEFIT ANALYSIS

Cost estimates of the agricultural, residential, and other BMPs in this plan were calculated by
multiplying the unit cost by the number of BMP units in each watershed. The unit cost estimates for
the agricultural BMPs were derived from DCR’s Agricultural Cost Share Database. Average costs for
BMP installations were used. The unit costs for residential practices were developed through
estimates from previous TMDL IPs and discussions with the workgroups. Cost share septic system
funding was also useful for determining practice costs. Estimates for education programs were based
on target audience size and experiences in other TMDL IPs. See Tables 31-39 for summaries of
implementation actions in each of the watersheds. The total phase 1 (years 1-5) cost estimate for the
entire area was $1,877,650 and is broken down by watershed below:

The Gulf: $420,600

Barlow Creek: $136,800

Mattawoman Creek: $373,450

Jacobus Creek: $390,850

Hungars Creek: $217,600

Subwatershed 1 in Hungars Creek: $198,550
Subwatershed 2 in Hungars Creek: $60,700
Subwatershed 6 in Hungars Creek: $16,650
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Subwatershed 10 in Hungars Creek: $62,450

Additional Phase 2 (years 6-10) implementation costs for all of the watersheds combined was
estimated to be $332,700 and was distributed as follows:

The Gulf: $81,000

Barlow Creek: $23,100

Mattawoman Creek: $61,800

Jacobus Creek: $76,500

Hungars Creek: $22,200

Subwatershed 1 in Hungars Creek: $43,800
Subwatershed 2 in Hungars Creek: $7,200
Subwatershed 6 in Hungars Creek: $1,500
Subwatershed 10 in Hungars Creek: $15,600

When looking at the amount of money allotted for education programs on a per unit basis in the
following tables, please note that the educational and wildlife management budgets can be shifted
between each of the watersheds as long as the total budget for all of the watersheds combined is not
exceeded. For example, although recreational boater education was allotted $3,000 as part of this
plan, each of the 5 TMDL watersheds was assigned $600 ($3,000/5 TMDL watersheds = $600 petr
TMDL watershed). The total amount allotted for residential education was $2,500 ($500 per TMDL
watershed), the total amount allotted for aquaculture education was $2,500 ($500 per TMDL
watershed), and the total amount allotted for wildlife education and management was $10,000
(82,000 per TMDL watershed). Education and wildlife program funds were not included in the
budgets for subwatersheds 1, 2, 6, and 10 in Hungars Creek because they were already accounted for
in the budgets for the TMDL watersheds; however, the potential FC reduction associated with these
programs were factored into the overall reductions in the subwatersheds.
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Table 28. Implementation costs for the Gulf.

The Gulf Implementation Costs

Units Practice Practice Per Unit Estimated
Number Cost Cost
21 | Woodland Buffer Filter Area FR-3 $700 $14,700
1 | Livestock Exclusion with Riparian Buffers LE-1T $15,000 $15,000
1 | Livestock Exclusion with Reduced Setback LE-2T $10,000 $10,000
2 | Small Acreage Grazing System SL-6AT $1,500 $3,000
112 | Small Grain Cover Crop for NM (VACS Funding) SL.-8B $100 $11,200
100 | Pasture Management (Livestock/horse) SL-10T $75 $7,500
Sediment Retention, Erosion, or Water Control
11 | Structures WP-1 $4,300 $47,300
237 | Septic Tank Pump Out - MANDATORY RB-1 $300 $71,100
5 | Septic System Repair RB-3 $3,000 $15,000
8 | Septic System Installation/Replacement RB-4 $6,000 $48,000
4 | Septic System Installaton/Replacement with Pump | RB-4P $6,500 $26,000
4 | Alternative on Site Systems RB-5 $25,000 $100,000
1 | Recreational Boater Education Programs $600 $600
Residential Education Programs (pet, septic,
1 | horse/sheep) $500 $500
Aquaculture Education Workshops
1 | (public/restaurant) $500 $500
5 | Vegetated Buffer on Residential Land $400 $2,000
8 | Rain Garden $5,000 $40,000
80 | Residential Pet Waste Composters $50 $4.,000
Public Pet Waste Collection Facility/Trash
7 | Can/Signage/Supplies $600 $4,200
Phase 1 Total $420,600
Optional - Phase 2 Implementation Costs
258 | Septic Tank Pump Out - MANDATORY RB-1 $300 $77,400
1 | Recreational Boater Education Programs $600 $600
Residential Education Programs (pet, septic,
1 | horse/sheep) $500 $500
Aquaculture Education Workshops
1 | (public/restaurant) $500 $500
Wildlife Education/Mgmt. Program (~95% of
1 | required wildlife load) $2.,000 $2,000
Optional - Phase 2 Total $81,000
Total The Gulf $501,600
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Table 29. Implementation costs for Barlow Creek.

Barlow Creek Implementation Costs

Units Practice Practice Per Unit Estimated
Number Cost Cost
10 | Woodland Buffer Filter Area FR-3 $700 $7,000
1 | Livestock Exclusion with Riparian Buffers LE-1T $15,000 $15,000
1 | Livestock Exclusion with Reduced Setback LE-2T $10,000 $10,000
58 | Small Grain Cover Crop for NM (VACS Funding) SL-8B $100 $5,800
100 | Pasture Management (Livestock/horse) SL-10T $75 $7,500
Sediment Retention, Erosion, or Water Control
6 | Structures WP-1 $4,300 $25,800
60 | Septic Tank Pump Out - MANDATORY RB-1 $300 $18,000
1 | Septic System Repair RB-3 $3,000 $3,000
3 | Septic System Installation/Replacement RB-4 $6,000 $18,000
1 | Septic System Installation/Replacement with Pump | RB-4P $6,500 $6,500
1 | Recreational Boater Education Programs $600 $600
Residential Education Programs (pet, septic,
1 | horse/sheep) $500 $500
Aquaculture Education Workshops
1 | (public/restaurant) $500 $500
2 | Vegetated Buffer on Residential Land $400 $800
3 | Rain Garden $5,000 $15,000
20 | Residential Pet Waste Composters $50 $1,000
Public Pet Waste Collection Facility/Trash
3 | Can/Signage/Supplies $600 $1,800
Phase 1 Total $136,800
Optional - Phase 2 Implementation Costs
65 | Septic Tank Pump Out - MANDATORY RB-1 $300 $19,500
1 | Recreational Boater Education Programs $600 $600
Residential Education Programs (pet, septic,
1 | horse/sheep) $500 $500
Aquaculture Education Workshops
1 | (public/restaurant) $500 $500
Wildlife Education/Mgmt. Program (~95% of
1 | required wildlife load) $2,000 $2,000
Optional - Phase 2 Total $23,100
Total Barlow Creek $159,900
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Table 30. Implementation costs for Mattawoman Creek.

Mattawoman Creek Implementation Costs

Units Practice Practice Per Unit | Estimated
Number Cost Cost
25 | Woodland Buffer Filter Area FR-3 $700 $17,500
1 | Livestock Exclusion with Riparian Buffers LE-1T $15,000 $15,000
1 | Livestock Exclusion with Reduced Setback LE-2T $10,000 $10,000
140 | Small Grain Cover Crop for NM (VACS Funding) SL-8B $100 $14,000
100 | Pasture Management (Livestock/horse) SL-10T $75 $7,500
10 | Pasture Management (sheep) SL-10T $75 $750
Sediment Retention, Erosion, or Water Control
14 | Structures WP-1 $4,300 $60,200
178 | Septic Tank Pump Out - MANDATORY RB-1 $300 $53,400
3 | Septic System Repair RB-3 $3,000 $9,000
7 | Septic System Installation/Replacement RB-4 $6,000 $42,000
3 | Septic System Installation/Replacement with Pump | RB-4P $6,500 $19,500
3 | Alternative on Site Systems RB-5 $25,000 $75,000
1 | Recreational Boater Education Programs $600 $600
Residential Education Programs (pet, septic,
1 | horse/sheep) $500 $500
Aquaculture Education Workshops
1 | (public/restaurant) $500 $500
5 | Vegetated Buffer on Residential Land $400 $2,000
8 | Rain Garden $5,000 $40,000
60 | Residential Pet Waste Composters $50 $3,000
Public Pet Waste Collection Facility/Trash
5 | Can/Signage/Supplies $600 $3,000
Phase 1 Total $373,450
Optional - Phase 2 Implementation Costs
194 | Septic Tank Pump Out - MANDATORY RB-1 $300 $58,200
1 | Recreational Boater Education Programs $600 $600
Residential Education Programs (pet, septic,
1 | horse/sheep) $500 $500
Aquaculture Education Workshops
1 | (public/restaurant) $500 $500
Wildlife Education/Mgmt. Program (~95% of
1 | required wildlife load) $2,000 $2,000
Optional - Phase 2 Total $61,800
Total Mattawoman Creek $435,250
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Table 31. Implementation costs for Jacobus Creek.

Jacobus Creek Implementation Costs

Units Practice Practice Per Unit Estimated
Number Cost Cost
21 | Woodland Buffer Filter Area FR-3 $700 $14,700
1 | Livestock Exclusion with Riparian Buffers LE-1T $15,000 $15,000
1 | Livestock Exclusion with Reduced Setback LE-2T $10,000 $10,000
1 | Small Acreage Grazing System SL-6AT $1,500 $1,500
140 | Small Grain Cover Crop for NM (VACS Funding) SL-8B $100 $14,000
100 | Pasture Management (Livestock/horse) SL-10T $75 $7,500
Sediment Retention, Erosion, or Water Control
11 | Structures WP-1 $4,300 $47,300
225 | Septic Tank Pump Out - MANDATORY RB-1 $300 $67,500
3 | Septic System Repair RB-3 $3,000 $9,000
8 | Septic System Installation/Replacement RB-4 $6,000 $48,000
4 | Septic System Installation/Replacement with Pump | RB-4P $6,500 $26,000
3 | Alternative on Site Systems RB-5 $25,000 $75,000
1 | Recreational Boater Education Programs $600 $600
Residential Education Programs (pet, septic,
1 | horse/sheep) $500 $500
Aquaculture Education Workshops
1 | (public/restaurant) $500 $500
5 | Vegetated Buffer on Residential Land $400 $2,000
9 | Rain Garden $5,000 $45,000
75 | Residential Pet Waste Composters $50 $3,750
Public Pet Waste Collection Facility/Trash
5 | Can/Signage/Supplies $600 $3,000
Phase 1 Total $390,850
Optional - Phase 2 Implementation Costs
243 | Septic Tank Pump Out - MANDATORY RB-1 $300 $72,900
1 | Recreational Boater Education Programs $600 $600
Residential Education Programs (pet, septic,
1 | horse/sheep) $500 $500
Aquaculture Education Workshops
1 | (public/restaurant) $500 $500
Wildlife Education/Mgmt. Program (~95% of
1 | required wildlife load) $2.,000 $2,000
Optional - Phase 2 Total $76,500
Total Jacobus Creek $467,350
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Table 32. Implementation costs for Hungars Creek.

Hungars Creek Implementation Costs

Units Practice Practice Per Unit Estimated
Number Cost Cost
9 | Woodland Buffer Filter Area FR-3 $700 $6,300
1 | Livestock Exclusion with Riparian Buffers LE-1T $15,000 $15,000
1 | Livestock Exclusion with Reduced Setback LE-2T $10,000 $10,000
2 | Small Acreage Grazing System SL-6AT $1,500 $3,000
50 | Small Grain Cover Crop for NM (VACS Funding) SL-8B $100 $5,000
100 | Pasture Management (Livestock/horse) SL-10T $75 $7,500
20 | Pasture Management (sheep) SL-10T $75 $1,500
Sediment Retention, Erosion, or Water Control
5 | Structures WP-1 $4,300 $21,500
49 | Septic Tank Pump Out - MANDATORY RB-1 $300 $14,700
3 | Septic System Repair RB-3 $3,000 $9,000
5 | Septic System Installation/Replacement RB-4 $6,000 $30,000
3 | Septic System Installation/Replacement with Pump | RB-4P $6,500 $19,500
2 | Alternative on Site Systems RB-5 $25,000 $50,000
1 | Recreational Boater Education Programs $600 $600
Residential Education Programs (pet, septic,
1 | horse/sheep) $500 $500
Aquaculture Education Workshops
1 | (public/restaurant) $500 $500
2 | Vegetated Buffer on Residential Land $400 $800
4 | Rain Garden $5,000 $20,000
20 | Residential Pet Waste Composters $50 $1,000
Public Pet Waste Collection Facility/Trash
2 | Can/Signage/Supplies $600 $1,200
Phase 1 Total $217,600
Optional - Phase 2 Implementation Costs
62 | Septic Tank Pump Out - MANDATORY RB-1 $300 $18,600
1 | Recreational Boater Education Programs $600 $600
Residential Education Programs (pet, septic,
1 | horse/sheep) $500 $500
Aquaculture Education Workshops
1 | (public/restaurant) $500 $500
Wildlife Education/Mgmt. Program (~95% of
1 | required wildlife load) $2.000 $2,000
Optional - Phase 2 Total $22,200
Total Hungars Creek $239.800
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Table 33. Implementation costs for Subwatershed 1in Hungars Creek. The costs associated

with education and wildlife programs were factored into the five TMDL watershed budgets

and therefore are not included in the costs associated with this subwatershed.

Subwatershed 1 (Hungars Creek) Implementation Costs

Units Practice Practice Per Unit Estimated
Number Cost Cost
3 | Woodland Buffer Filter Area FR-3 $700 $2,100
20 | Small Grain Cover Crop for NM (VACS Funding) SL-8B $100 $2,000
Sediment Retention, Erosion, or Water Control
2 | Structures WP-1 $4,300 $8,600
134 | Septic Tank Pump Out - MANDATORY RB-1 $300 $40,200
2 | Septic System Repair RB-3 $3,000 $6,000
5 | Septic System Installation/Replacement RB-4 $6,000 $30,000
2 | Septic System Installation/Replacement with Pump | RB-4P $6,500 $13,000
2 | Alternative on Site Systems RB-5 $25,000 $50,000
Recreational Boater Education Programs $600 $0
Residential Education Programs (pet, septic,
horse/sheep) $500 $0
Aquaculture Education Workshops
(public/restaurant) $500 $0
5 | Vegetated Buffer on Residential Land $400 $2,000
8 | Rain Garden $5,000 $40,000
45 | Residential Pet Waste Composters $50 $2,250
Public Pet Waste Collection Facility/Trash
4 | Can/Signage/Supplies $600 $2,400
Phase 1 Total $198,550
Optional - Phase 2 Implementation Costs
146 | Septic Tank Pump Out - MANDATORY RB-1 $300 $43,800
Recreational Boater Education Programs $600 $0
Residential Education Programs (pet, septic,
horse/sheep) $500 $0
Aquaculture Education Workshops
(public/restaurant) $500 $0
Wildlife Education/Mgmt. Program (~95% of
required wildlife load) $2,000 $0
Optional - Phase 2 Total $43,800
Total Subwatershed 1 (Hungars Creek) $242,350
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Table 34. Implementation costs for Subwatershed 2 in Hungars Creek. The costs associated

with education and wildlife programs were factored into the five TMDL watershed budgets

and therefore are not included in the costs associated with this subwatershed.

Subwatershed 2 (Hungars Creek) Implementation Costs

Units Practice Practice Per Unit Estimated
Number Cost Cost
9 | Woodland Buffer Filter Area FR-3 $700 $6,300
52 | Small Grain Cover Crop for NM (VACS Funding) SL-8B $100 $5,200
8 | Pasture Management (Goats) SL-10T $75 $600
Sediment Retention, Erosion, or Water Control
5 | Structures WP-1 $4,300 $21,500
22 | Septic Tank Pump Out - MANDATORY RB-1 $300 $6,600
1 | Septic System Repair RB-3 $3,000 $3,000
1 | Septic System Installation/Replacement RB-4 $6,000 $6,000
Recreational Boater Education Programs $600 $0
Residential Education Programs (pet, septic,
horse/sheep) $500 $0
Aquaculture Education Workshops
(public/restaurant) $500 $0
1 | Vegetated Buffer on Residential Land $400 $400
2 | Rain Garden $5,000 $10,000
10 | Residential Pet Waste Composters $50 $500
Public Pet Waste Collection Facility/Trash
1 | Can/Signage/Supplies $600 $600
Phase 1 Total $60,700
Optional - Phase 2 Implementation Costs
24 | Septic Tank Pump Out - MANDATORY RB-1 $300 $7,200
Recreational Boater Education Programs $600 $0
Residential Education Programs (pet, septic,
horse/sheep) $500 $0
Aquaculture Education Workshops
(public/restaurant) $500 $0
Wildlife Education/Mgmt. Program (~95% of
required wildlife load) $2,000 $0
Optional - Phase 2 Total $7,200
Total Subwatershed 2 (Hungars Creek) $67,900
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Table 35. Implementation costs for Subwatershed 6 in Hungars Creek. The costs associated

with education and wildlife programs were factored into the five TMDL watershed budgets

and therefore are not included in the costs associated with this subwatershed.

Subwatershed 6 (Hungars Creek) Implementation Costs

Units Practice Practice Per Unit Estimated
Number Cost Cost
2 | Woodland Buffer Filter Area FR-3 $700 $1,400
12 | Small Grain Cover Crop for NM (VACS Funding) SL-8B $100 $1,200
Sediment Retention, Erosion, or Water Control
1 | Structures WP-1 $4,300 $4,300
4 | Septic Tank Pump Out - MANDATORY RB-1 $300 $1,200
1 | Septic System Repair RB-3 $3,000 $3,000
Recreational Boater Education Programs $600 $0
Residential Education Programs (pet, septic,
horse/sheep) $500 $0
Aquaculture Education Workshops
(public/restaurant) $500 $0
1 | Vegetated Buffer on Residential Land $400 $400
1 | Rain Garden $5,000 $5,000
3 | Residential Pet Waste Composters $50 $150
Phase 1 Total $16,650
Optional - Phase 2 Implementation Costs
5 | Septic Tank Pump Out - MANDATORY RB-1 $300 $1,500
Recreational Boater Education Programs $600 $0
Residential Education Programs (pet, septic,
horse/sheep) $500 $0
Aquaculture Education Workshops
(public/restaurant) $500 $0
Wildlife Education/Mgmt. Program (~95% of
required wildlife load) $2,000 $0
Optional - Phase 2 Total $1,500
Total Subwatershed 6 (Hungars Creek) $18,150
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Table 36. Implementation costs for Subwatershed 10 in Hungars Creek. The costs

associated with education and wildlife programs were factored into the five TMDL

watershed budgets and therefore are not included in the costs associated with this

subwatershed.
Subwatershed 10 (Hungars Creek) Implementation Costs
Unit Practi Practice Per Unit Estimated
¥ actice Number Cost Cost
2 | Woodland Buffer Filter Area FR-3 $700 $1,400
1 | Small Acreage Grazing System SL-6AT $1,500 $1,500
10 | Small Grain Cover Crop for NM (VACS Funding) SL-8B $100 $1,000
Sediment Retention, Erosion, or Water Control
1 | Structures WP-1 $4,300 $4,300
48 | Septic Tank Pump Out - MANDATORY RB-1 $300 $14,400
1 | Septic System Repair RB-3 $3,000 $3,000
3 | Septic System Installation/Replacement RB-4 $6,000 $18,000
1 | Septic System Installation/Replacement with Pump | RB-4P $6,500 $6,500
Recreational Boater Education Programs $600 $0
Residential Education Programs (pet, septic,
horse/sheep) $500 %0
Aquaculture Education Workshops
(public/restaurant) $500 $0
1 | Vegetated Buffer on Residential Land $400 $400
2 | Rain Garden $5,000 $10,000
15 | Residential Pet Waste Composters $50 $750
Public Pet Waste Collection Facility/Trash
2 | Can/Signage/Supplies $600 $1,200
Phase 1 Total $62,450
Optional - Phase 2 Implementation Costs
52 | Septic Tank Pump Out - MANDATORY RB-1 $300 $15,600
Recreational Boater Education Programs $600 $0
Residential Education Programs (pet, septic,
horse/sheep) $500 $0
Aquaculture Education Workshops
(public/restaurant) $500 $0
Wildlife Education/Mgmt. Program (~95% of
required wildlife load) $2.,000 $0
Optional - Phase 2 Total $15,600
Total Subwatershed 10 (Hungars Creek) $78,050

The primary benefit of this implementation is cleaner water in the Gulf, Barlow Creek, Mattawoman
Creek, Jacobus Creek, and Hungars Creck. The goal is to implement the IP so that fecal
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contamination may be reduced and allow for the removal of the condemnation of the shellfish
growing areas. The principal benefit to the oyster growers in these creeks would be that once the
water quality is restored, they would no longer need to transport their floats to clean water to
depurate oysters prior to consumption. It is important to note that there are substantial aquaculture
activities in Cherrystone Inlet, which is less than 6 miles south of the Gulf. All of these creeks
already meet the state water quality standards for safe swimming. However, further reducing fecal
contamination levels in these creeks, particularly from human sources will improve public health by
reducing the risk of infection from fecal sources through contact with surface waters.

The residential programs will play an important role in improving water quality, but there may also
be additional return on the investment in terms of economic benefits to homeowners. An improved
understanding of private on-site sewage systems (including knowledge of what steps can be taken to
keep them functioning properly and the need for regular maintenance) will give homeowners the
tools needed for extending the life of their systems and reducing the overall cost of ownership. The
replacement of failing on-site sewage disposal systems with new septic or alternative treatment
systems will have a direct and substantial impact by improving property values and improving the

local economy.

An important objective of the implementation plan is to foster continued economic vitality and
strength. This objective is based on the recognition that healthy waters improve economic
opportunities for Virginians, and a healthy economic base enhances the resources and funding
necessary to pursue restoration and enhancement activities. The agricultural and residential practices
recommended in this document are expected to provide economic benefits, as well as environmental
benefits, to the property owners in these watersheds.

TARGETING

The priority order for implementation activities within each of the watersheds is as follows:

Highest priority: The Gulf, Hungars Creck (Subwatersheds 3, 4, 5), Jacobus Creek, and
Mattawoman Creek have the highest implementation priority because they all have EPA approved
TMDLs and current shellfish bed closures.

Medium priority: Hungars Subwatershed 1 has a medium implementation priority because it was
not initially included in the Hungars Creek TMDL, but does have current shellfish bed closures
(Appendix D).

Lower priority: Implementation in Subwatersheds 2, 6, and 10 in Hungars Creek will have a lower
priority because they were not included in the Hungars Creek TMDL and there are no current
impairments in these watersheds. In addition, implementation in Barlow Creek will be of lower
priority because there are currently no shellfish closures in this watershed.
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STAKEHOLDER ROLES AND RESPONSIBILITIES

Stakeholders are individuals who live or have land management responsibilities in the watershed,
including government agencies, businesses, private citizens, and special interest groups. Achieving
the goals of the Gulf, Barlow, Mattawoman, Jacobus, and Hungars Creek TMDL IP efforts (i.e.
improving water quality and removing these waters from the impaired waters list) is dependent on
stakeholder participation. Both the local stakeholders who are charged with the implementation of
control measures and the government stakeholders who are responsible for overseeing human
health and environmental programs must first acknowledge there is a water quality problem, and
then make the needed changes in operations, programs, and legislation to address the pollutants.

The EPA has the responsibility for overseeing the various programs necessary for the success of the
Clean Water Act. However, administration and enforcement of such programs falls largely to the
states. In the Commonwealth of Virginia, water quality problems are dealt with through legislation,
incentive programs, education, and legal actions. Currently, there are five state agencies responsible
for regulating and providing educational outreach for activities that impact water quality with regard
to this implementation plan. These agencies include: the Department of Environmental Quality, the
Department of Conservation and Recreation, the Department of Health, the Department of
Agriculture and Consumer Services (VDACS), and VA Cooperative Extension (VCE).

DEAQ is responsible for monitoring the waters to determine compliance with state standards, and
for requiring permitted point source dischargers to maintain pollutant loads and concentrations
within permit limits. They have the regulatory authority to levy fines and take legal action against
those in violation of permits. Additionally, DEQ is responsible for presenting this IP to the SWCB
for approval as the plan for implementing pollutant allocations and reductions contained in the
TMDLs. DEQ is responsible for addressing nonpoint sources (NPS) of pollution as of July 1, 2013.

Historically, most DCR programs dealt with agricultural NPS pollution through education and
voluntary incentive programs. These cost-share programs were originally developed to meet the
needs of voluntary partial participation and not the TMDL-required 100% participation of
stakeholders. To meet the needs of the TMDL program and achieve the goals set forth in the CWA,
the incentives under this program have been adjusted to account for 100% participation. It should
be noted that DCR does not have regulatory authority over the majority of NPS issues addressed in
this document. Their Division of Chesapeake Bay Local Assistance enforces compliance with the
Chesapeake Bay Preservation Act, including septic pump out requirements and the protection of
Resource Protection Areas (RPAs) and Resource Management Areas (RMAs).

Through Virginia’s Agricultural Stewardship Act, the VDACS Commissioner of Agriculture has
the authority to investigate claims that an agricultural producer is causing a water quality problem on
a case-by-case basis. If deemed a problem, the Commissioner can order the producer to submit an
agricultural stewardship plan to the local soil and water conservation district. If a producer fails to
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implement the plan, corrective action can be taken, which can include a civil penalty up to $5,000
per day. The Commissioner of Agriculture can issue an emergency corrective action if runoff is
likely to endanger public health, animals, fish and aquatic life, public water supply, ect. An
emergency order can shut down all or part of an agricultural activity and require specific stewardship
measures. The enforcement of the Agriculture Stewardship Act is entirely complaint driven.

VDH is responsible for maintaining safe drinking water measured by standards set by EPA. Their
duties also include On-Site Sewage Disposal regulation. Like VDACS, VDH’s program is complaint-
driven. Complaints can range from a vent pipe odor that is not an actual sewage violation and takes
very little time to investigate, to a large discharge violation from a failed septic system that may take
many weeks or longer to achieve compliance. VDH has the responsibility of enforcing actions to
correct or eliminate failed systems and straight pipes (Swage Handling and Disposal Regulations, 12
VAC 5-610-10 ef seq.). Their Division of Shellfish Sanitation (DSS) is responsible for protecting the
health of shellfish consumers by ensuring that growing waters are propetly classified for harvesting.
DSS monitors water quality in shellfish growing areas and provides shellfish closings and sanitary
surveys to identify deficiencies along the shoreline. They also administer the Clean Marina Program
to address the proper operation of pump out facilities and boater education.

VCE is an educational outreach program of Virginia’s land grant universities (Virginia Tech and
Virginia State University), and is a part of the national Cooperative State Research, Education and
Extension Service, an agency of the United States Department of Agriculture. VCE is a product of
cooperation among local, state and federal governments in partnership with local citizens. VCE
offers educational outreach and technical resources on topics such as crops, grains, livestock, dairy,
horse pasture management, natural resources and environmental management. VCE has several
publications related to TMDLs and promotes water quality education and outreach methods to
citizens, businesses, and developers regarding necessary pet waste reductions. For more information

on publications and county extension offices, visit www.ext.vt.edu.

VDOF (Virginia Department of Forestry) has prepared a manual to inform and educate forest
landowners and the professional forest community on proper BMPs and technical specifications for
installation of these practices in forested areas. Forestry BMPs are intended to primarily control
erosion. For example, streamside buffers provide nutrient uptake and soil stabilization, which can
benefit water quality by reducing the amount of nutrients and sediment that enter local streams.

The NRCS (Natural Resources Conservation Service) is the federal agency that works hand-in-hand
with the American people to conserve natural resources on private lands. NRCS assists private
landowners with conserving their soil, water, and other natural resources. Local, state, and federal
agencies along with policymakers rely on the expertise of the NRCS staff. NRCS is a major funding
stakeholder for impaired water bodies through the CREP and EQIP programs.

The Eastern Shore Soil and Water Conservation District (ESSWCD) works with many
agricultural producers in the region to improve agricultural practices and minimize impacts to the
area waterways. In addition to the farming community, they work with citizens on erosion and
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sediment related compliance concerns and encourage innovative techniques for dealing with

stormwatetr.

The Eastern Shore Roundtable has been facilitated by the Eastern Shore Resource
Conservation and Development Council (ES RC&D) since 2009. The roundtable conducts
quarterly meetings in which they discuss water quality concerns and ongoing programs. They are
heavily focused on education and outreach to local landowners and farmers and as such conduct

many workshops throughout the year that are focused on water quality improvement.

State government has the authority to establish state laws that control delivery of pollutants to local
waters. Local governments, in conjunction with the state, can develop ordinances involving
pollution prevention measures. In addition, they can take a leading role in water quality and pet
owner education through mailings to landowners, but would need assistance from the Steering
Committee and other area groups for the content of these mailed materials. The county will be a key
partner in secking grant funds to repair/replace failing on-site sewage disposal systems and to fund
the various education programs proposed in the IP.

Successful implementation depends on stakeholders taking responsibility for their role in the
process. While the primary role falls on the landowner, local, state, and federal agencies also have a
stake in seeing that Virginia’s waters are clean and provide a healthy environment for citizens. While
it is unreasonable to expect that the natural environment (e.g., streams and rivers) can be made 100%
free of risk to human health, it is possible and desirable to minimize pollution related to humans.
Virginia’s approach to correcting NPS pollution problems has been, and continues to be, primarily
encouragement of participation through education and financial incentives. It is noted that while this
IP has been prepared for bacteria impairments in the watersheds, many of the BMPs will also result
in reductions in nutrients and sediment reaching the Chesapeake Bay and therefore contribute also

to improvements called for in the Chesapeake Bay Watershed Implementation Plan.

Table 37. Implementation responsibilities for the Gulf, Barlow, Mattawoman, Jacobus, and
Hungars Creek plans.

Practice Implementation Oversight Potential Funding
Responsibility Responsibility

Livestock Landowners, SWCD, | SWCD Cost-Share

Exclusion/Buffers NRCS

Small Acreage Grazing Landowners, SWCD, | SWCD Cost-Share
NRCS

Vegetated Buffer on Landowners, SWCD, | SWCD Cost-Share

Cropland NRCS

Cover Crops on Landowners, SWCD, | SWCD Cost-Share

Agricultural Lands NRCS

Pasture Management Landowners, SWCD, | SWCD Cost-Share
NRCS

Septic Tank Pump Out Landowners, A- County, VDH Private, Grant
NPDC
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Septic System Repair Landowners, A- County, VDH Private, Grant
NPDC
Septic System Landowners, A- County, VDH Private, Grant
Installation/Replacement | NPDC
Septic System Landowners, A- County, VDH Private, Grant
Installation/Replacement | NPDC
with Pump
Alternative On-site Landowners, A- County, VDH Private, Grant
Systems NPDC
Educational Programs Local Citizen Groups, | None Grant
ES Roundtable/ES
RC&D, VCE, nearby
University
organizations, SWCD,
NRCS
Vegetated Buffers on Landowners, VDOF | County Grant
Residential Land
Residential Pet Waste Landowners, SWCD, | None Grant
Composters ES Roundtable/ES
RC&D
Public Pet Waste Local Citizen Groups, | None Grant
Collection ES Roundtable/ES
Facility/Signage/Supplies | RC&D, SWCD, State

Parks, Private
Property Owners,
Campgrounds

MEASURABLE GOALS AND MILESTONES FOR ATAINING WATER QUALITY

STANDARDS

Timeline and Milestones

The goals of implementation are restored water quality in the Gulf, Barlow, Mattawoman, Jacobus,

and Hungars Creeks, the removal of the shellfish growing areas from Virginia’s Section 303(d)

impaired waters list, and the lifting of the shellfish condemnations on the creeks. Progress toward

the end goals will be assessed during implementation through tracking of BMP installations and

continued water quality monitoring. Phase 1 implementation is estimated to take five years. The

septic BMPs identified in the implementation plan, including repairs, replacements, and pump outs,

will be continuous over a five year maintenance cycle.

Year 1 will include implementation of septic system BMPs, including pump outs, repairs,

replacement, and installation of alternative septic systems where they are needed. Septic tank pump

outs will be prioritized for residents identified as reaching the five year point since their last
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documented service. In addition, residential education programs focused on septic system
maintenance, pet waste management, and nuisance wildlife management will occur in year 1.

Year 2 of implementation will continue septic repairs, replacements, and pump outs (especially for
households that have not been serviced in five years or more). Residential education programs
focused on pet waste management, vegetated buffers, and rain gardens will occur in year 2. Pet
waste composters will be distributed as part of this education effort. Livestock exclusion and grazing
system BMP opportunities will be included in year 2 activities.

Year 3 will include residential boater education and aquaculture education programs. In addition,
septic repairs, replacements, and pump outs (especially for households that have not been serviced
in five years or more) will continue in year 3. Pet waste stations will be installed in high traffic
locations and areas frequented by dog walkers. In addition, agricultural BMP practices will be
implemented in year 3.

Year 4 of implementation will include increased establishment of residential and woodland buffers
and rain gardens. Continued septic repairs, replacements, and pump outs (especially for households
that have not been serviced in five years or more) will occur in year 4.

Year 5 of implementation will provide an opportunity to complete any BMPs or education
programs that were not completed in previous years as scheduled. In addition, septic repairs,
replacements, and pump outs (especially for households that have not been serviced in five years or
more) will continue. Residential and woodland buffer establishment and rain garden construction
will be continued in year 5.

Upon completion of the five year Phase 1 implementation period, all of the BMPs and education
programs identified in this plan should have been implemented, thereby addressing all human
sources of bacteria. Assuming that these reduced loads are maintained and no new bacteria sources
are added, the creeks should be on track for delisting. However, it is possible that wildlife loads may
still need to be addressed to meet TMDL. reductions.

Upon completion of Phase 1 implementation, water quality will be reassessed to determine if the
water quality standard is attained. If water quality standards are not being met, the local citizens may
elect to move forward with Phase 2 (years 6-10) implementation to address the fecal coliform
contribution from wildlife through a wildlife management plan and additional education. A UAA
may be initiated to reflect the presence of naturally high bacteria levels due to uncontrolled sources.
The outcomes of the UAA may lead to the determination that the designated use(s) of the waters
may need to be changed to reflect the attainable use(s).

Tracking Implementation

Tracking of BMP implementation will serve as an interim measure of progress toward improving
water quality in these creeks. Agricultural BMPs installed through the Virginia Agricultural Cost-
Share Program will be tracked in the Agricultural Cost-Share Database. Repairs or replacements of
onsite septic systems and straight pipes identified in the shoreline sanitary survey can be tracked
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through the VDH and can be monitored on their website at

http://www.vdh.state.va.us/EnvironmentalHealth /Shellfish/documents/shoreline survey.pdf.

Northampton County may track pump out notices and associated compliance rates as part of their
CBPA strategy.

Monitoring

Improvements in water quality and implementation progress will ultimately be determined through
monitoring conducted by VDH-DSS at established bacteriological monitoring stations in accordance
with its shellfish monitoring program. DEQ will continue to use data from these monitoring stations
and related ambient monitoring stations to evaluate improvements in the bacterial community and
the effectiveness of TMDL implementation in attainment of the general water quality standard.
VDH-DSS water quality monitoring can be accessed using the agency’s GIS Data Viewing tool
which uses Google Earth at:

http://www.vdh.state.va.us/EnvironmentalHealth /Shellfish /documents/ShellfishSanitation.kml. In
addition, see Figure 5 for the locations of VDH-DSS monitoring stations within the watersheds.

Figure 5. Locations of fecal coliform measurement stations monitored by VDH-DSS.
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Additional monitoring may be conducted by citizen monitors to better identify bacterial sources and
the effectiveness of implementation actions. Funding through DEQ for a Citizen Monitoring
Program to track implementation progress and refine targeting of bacterial sources that need
corrective actions can be pursued.

INTEGRATION WITH OTHER WATERSHED PLANS AND PROJECTS

Virginia’s watersheds are managed under a variety of individual, though related, water quality
programs and activities, many of which have specific geographical boundaries and goals. These
include, but are not limited to the Chesapeake Bay TMDL and Watershed Implementation Plan,
TMDLs, Watershed Roundtables, Water Quality Management Plans, Watershed Management Plans,
Erosion and Sediment Control regulations, Stormwater Management Program, Source Water
Assessment Program, Green Infrastructure Plans, and local comprehensive plans.

Cutrent on-going watershed projects or programs within Northampton County/Eastern Shore to be
integrated with this IP include:

e Northampton County Comprehensive Plan

e Northampton County Septic Tank Pump-Out and Inspection

e Northampton County Chesapeake Bay Preservation Ordinance

e Accomack-Northampton Planning District Commission (A-NPDC) Septic System Pump-
Out Assistance Program

e Fastern Shore of Virginia Groundwater Committee

e Fastern Shore Soil and Water Conservation District Agricultural Cost Share Program

e FHastern Shore Watershed Roundtable

POTENTIAL FUNDING SOURCES

Potential funding sources available during implementation were identified during IP development. A
brief description of the programs and their requirements are provided in this chapter. Detailed
descriptions can be obtained from the Eastern Shore Soil and Water Conservation District
(ESSWCD), Virginia Department of Conservation and Recreation (DCR), Virginia Department of
Environmental Quality (DEQ), Natural Resources Conservation Service (NRCS), Virginia
Cooperative Extension (VCE) and others listed below. It is recommended that participants discuss
funding options with experienced personnel at these agencies in order to choose the best option.

Virginia Water Quality Improvement Fund

This is a permanent, non-reverting fund established by the Commonwealth of Virginia in order to
assist local stakeholders in reducing point and nonpoint nutrient and sediment loads to surface
waters. Eligible recipients include local governments, SWCDs, and non-profit organizations. Grants
for nonpoint sources are administered through VADEQ. Most WQIF grants provide matching
funds on a 50/50 cost-share basis.
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Virginia Agricultural Best Management Practices Cost-Share Program

The cost-share program is funded with state funding administered through local SWCDs. Locally,
the ESSWCD administers the program to encourage farmers to use BMPs on their land to better
control sediment, nutrient loss, and transportation of pollutants into surface water and groundwater
due to excessive surface flow, erosion, leaching, and inadequate animal waste management. Cost-
share is typically 75% of the actual cost, not to exceed the various cost share caps, but there are also
some that offer 50% or offer an incentive payment per acre.

Virginia Agricultural Best Management Practices Tax Credit Program

For all taxable years, any individual or corporation engaged in agricultural production for market
that has a soil conservation plan in place and approved by the local SWCD, shall be allowed a credit
against the tax imposed by Section 58.1-320 of an amount equaling 25% of the first $70,000
expended for agricultural best management practices by the individual. Any practice approved by the
local SWCD Board shall be completed within the taxable year in which the credit is claimed. If the
amount of the credit exceeds the taxpayer’s liability for such a taxable year, the excess may be carried
over for credit against income taxes in the next five taxable years. The credit shall be allowed only
for expenditures made by the taxpayer from funds of his/her own sources. This program can be
used independently or in conjunction with other cost-share programs in the stakeholder’s portion of
BMP costs.

Virginia Small Business Environmental Assistance Fund Loan Program

The Fund, administered through VADEQ), is used to make loans or to guarantee loans to small
businesses for the purchase and installation of environmental pollution control equipment,
equipment to implement voluntary pollution prevention measures, or equipment and structures to
implement agricultural BMPs. The equipment must be needed by the small business to comply with
the federal Clean Air Act, or it will allow the small business to implement voluntary pollution
prevention measures. The loans are available in amounts up to $50,000 and will carry an interest rate
of 3%, with favorable repayment terms based on the borrower’s ability to repay and the useful life of
the equipment being purchased or the life of the BMP being implemented. There is a $30 non-
refundable application processing fee. The Fund will not be used to make loans to small businesses
for the purchase and installation of equipment needed to comply with an enforcement action. To be
eligible for assistance, a business must employ 100 or fewer people and be classified as a small
business under the federal Small Business Act.

Federal Clean Water Act Section 319 Incremental Funds

USEPA develops guidelines that describe the process and criteria to be used to award CWA Section
319 NPS grants to states. States may use up to 20% of the Section 319 incremental funds to develop
NPS TMDLs as well as develop watershed based plans for Section 303(d) listed waters. The balance
of funding can be used to implement watershed based plans that have TMDLs. Funds can be used
for residential and agricultural BMPs, and for technical and program staff to administer the BMP
programs.
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Community Development Block Grant Program

The Department of Housing and Urban Development sponsors this program, which is intended to
develop viable communities by providing decent housing, a suitable living environment, and
expanded economic opportunities primarily for persons of low and moderate income. Recipients
may initiate activities directed toward neighborhood revitalization, economic development, and
provision of improved community facilities and services. Specific activities may include public
services, acquisition of real property, relocation and demolition, rehabilitation of structures, and
provision of public facilities and improvements, such as new or improved water and sewer facilities.

Conservation Reserve Program (CRP)

Offers are accepted and processed during fixed signup periods that are announced by the Farm
Services Agency (FSA). All eligible (cropland) offers are ranked using a national ranking process. If
accepted, contracts are developed for a minimum of 10 and not more than 15 years. Payments are
based on a per-acre soil rental rate. Cost-share assistance is available to establish the conservation
cover of tree or herbaceous vegetation. The per-acre rental rate may not exceed the Commodity
Credit Corporation’s maximum payment amount, but producers may elect to receive an amount less
than the maximum payment rate, which can increase the ranking score. Application evaluation
points can be increased if certain tree species, spacing, and seeding mixtures that maximize wildlife
habitats are selected. Land must have been owned or operated by the applicant for at least 12
months prior to the close of the signup period. The payment to the participant is up to 50% of the
cost for establishing ground cover. Incentive payments for wetlands hydrology restoration equal
25% of the cost of restoration.

Environmental Quality Incentives Program (EQIP)

This program is administered by the NRCS and includes cropland erosion control, nutrient
management, forest management, animal waste management, grazing land practices, and wildlife
habitat on eligible lands. Contracts up to 10 years are written with eligible producers in order to
achieve an EQIP plan of operation that includes structural and land management practices. Cost-
share is made available to implement one or more eligible conservation practices and incentive
payments can be made to implement one or more management practices.

Wildlife Habitat Incentives Program (WHIP)

WHIP is a voluntary program for landowners and land users who want to develop or improve
wildlife habitat on private agriculture-related lands. Participants work with NRCS to prepare a
wildlife habitat development plan. This plan describes the landownet’s goals for improving wildlife
habitat and includes a list of practices and a schedule for installation. A 10-year contract provides
cost-share and technical assistance to carry out the plan. In Virginia, these plans will be prepared to
address one or more of the following high priority habitat needs: early grassland habitats that are
home to game species such as quail and rabbit as well as other non-game species like meadowlark
and sparrows; riparian zones along streams and rivers that provide nesting and cover habitats for
migrating songbirds, waterfowl, and shorebird species; and decreasing natural habitat systems that
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are environmentally sensitive and have been impacted and reduced through human activities. Cost-
share assistance of up to 75% of the total cost of installation (not to exceed $10,000 per applicant) is
available for establishing habitat. Applicants will be competitively ranked within the state and certain
areas and practices will receive higher ranking based on their value to wildlife. Types of practices
include: disking, prescribed burning, mowing, planting habitat, converting fescue to warm season
grasses, establishing riparian buffers, creating habitat for waterfowl, and installing filter strips, field
borders, and hedgerows. For cost-share assistance, USDA pays up to 75% of the cost of installing
wildlife practices.

Wetland Reserve Program (WRP)

This program is a voluntary program to restore and protect wetlands on private property. The
program benefits include providing fish and wildlife habitat, improving water quality, reducing
flooding, recharging groundwater, protecting and improving biological diversity, and furnishing
recreational and esthetic benefits. Sign-up is on a continuous basis. Landowners who choose to
participate in WRP may receive payments for a conservation easement or cost-share assistance for a
wetland restoration agreement. The landowner will retain ownership but voluntarily limits future use
of the land. The program offers landowners three options: permanent easements, 30-year easements,
and restoration cost-share agreements for a minimum of 10 years. Under the permanent easement
option, the landowner may receive the agricultural value of the land up to a maximum cap and 100%
of the cost of restoring the land. For the 30-year option, a landowner will receive 75% of the
easement value and 75% cost-share on the restoration. A ten-year agreement is also available and
pays 75% of the restoration cost. To be eligible for WRP, land must be suitable for restoration
(formerly wetland and drained) or connect to adjacent wetlands. A landowner continues to control
access to the land and may lease the land for hunting, fishing, or other undeveloped recreational
activities. At any time, a landowner may request that additional activities be added as compatible
uses. Land eligibility is dependent on length of ownership, whether the site has been degraded as a
result of agriculture, and the land’s ability to be restored. Restoration agreement participants must
show proof of ownership. Easement participants must have owned the land for at least one year and
be able to provide clear title.

National Fish and Wildlife Foundation

Offers are accepted throughout the year and processed during fixed signup periods. The signup
periods are in a year-round, revolving basis, and there are two decision cycles per year. Each cycle
consists of a pre-proposal evaluation, a full proposal evaluation, and a Board of Directors’ decision.
An approved pre-proposal is a pre-requisite to the submittal of the full proposal. Grants generally
range between $10,000 and $150,000. Projects are funded in the US and any international areas that
host migratory wildlife from the U.S. Grants are awarded for the purpose of conserving fish,
wildlife, plants, and their habitats. Special grant programs are listed and described on the NFWF
website (www.nfwf.org). If the project does not fall into the criteria of any special grant programs,
the proposal may be submitted as a general grant if it falls under the following guidelines: 1) it
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promotes fish, wildlife, and habitat conservation, 2) it involves other conservation and community
interests, 3) it leverages available funding, and 4) project outcomes are evaluated.

Accomack-Northampton Planning District Commission

The Accomack-Northampton Planning District Commission provides full financial assistance to
low-to-moderate income households in order for them to comply with septic pump-out
requirements of the Chesapeake Bay Act.

Virginia Department of Forestry

Through the US Forest Service Watershed Forestry Program, VDOV has developed a Virginia
Trees for Clean Water program designed to improve water quality by planting buffers and trees in
neighborhoods and communities. A request for proposal was issued on October 30, 2014 for
projects in spring/eatly fall 2015.

Southeast Rural Community Assistance Project, SERCAP

Southeast RCAP is a non-profit organization that offers grants and loans to low income households
in rural regions to help upgrade their water and wastewater facilities. Funding is also used to assist
with projects run my small, rural governments, develop small businesses, and assist with hook-up
Costs.

Eastern Shore Roundtable

The Eastern Shore watershed roundtable is run by the Eastern Shore Research and Development
Council and includes volunteers representing many organizations, including the Chesapeake Bay
Foundation, National Resource Conservation Service, Accomack-Northampton Planning District
Commission, Eastern Shore Soil and Water Conservation District, Virginia Institute of Marine
Science, Virginia Tech Eastern Shore AREC, and the Eastern Shorekeeper. The roundtable focuses
on education and outreach to local communities as well as BMP installation in the region. The
roundtable maintains a website (www.shorewatersheds.net) where they report recent outreach

activities.
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LIST OF ACRONYMS

A-NPDC
ARA
BMP
BST
CBPA
CREP
CRP
CWA
DCAP
DCR
DEQ
DMAP
DPOP
DSS
EPA

ES RC&D
ESSWCD
EQIP
FR-3
FWS
GIS

P
LE1T
LE2T
MOU
MPN
NLCD
NOAA
NPS
NRCS
NWBD
RB-1
RB-3
RB-4
RB-4P
RB-5
RPA
RMA
SERCAP
SL-GAT

Accomack-Northampton Planning District Commission
Antibiotic Resistance Approach

Best Management Practice

Bacterial Source Tracking

Chesapeake Bay Preservation Act

Conservation Reserve Enhancement Program
Conservation Reserve Program

Clean Water Act

Damage Control Assistance Program

Department of Conservation and Recreation
Department of Environmental Quality

Deer Management Assistance Program

Deer Population Reduction Program

Division of Shellfish Sanitation

Environmental Protection Agency

Eastern Shore Resource Conservation and Development Council
Eastern Shote Soil and Water Conservation District
Environmental Quality Incentives Program
Woodland Buffer Filter Area

Fish and Wildlife Service

Geographic Information System

TMDL Implementation Plan

Livestock Exclusion with Riparian Buffers
Livestock Exclusion with Reduced Setback
Memorandum of Understanding

Most Probable Number

National L.and Cover Dataset

National Oceanic and Atmospheric Administration
Nonpoint Source

Natural Resource Conservation Service

National Watershed Boundary Dataset

Septic Tank Pump Out

Septic System Repair

Septic System Installation/Replacement

Septic System Installation/Replacement with Pump
Alternative Waste Treatment System

Resource Protection Area

Resource Management Area

Southeast Rural Community Assistance Project
Small Acreage Grazing System
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SL-GT
SL-8B
SL-10T
SWCB
TMDL
UAA
USDA
VCE
VDACS
VDGIF
VDH
VDOF
VIMS
WHIP
WP-1
WQIF
WQMIRA
WQMP
WRP

Stream Exclusion with Grazing Land Management for TMDL Implementation
Small Grain Cover Crop for Nutrient Management

Pasture Management

State Water Control Board

Total Maximum Daily Load

Use Attainability Analysis

US Department of Agriculture

Virginia Cooperative Extension

Virginia Department of Agriculture and Consumer Services

Virginia Department of Game and Inland Fisheries

Virginia Department of Health

Virginia Department of Forestry

Virginia Institute of Marine Science

USDA Wildlife Habitat Incentives Program

Sediment Retention, Erosion, or Water Control Structures

Water Quality Improvement Fund

Virginia’s 1997 Water Quality Monitoring, Information and Restoration Act
Water Quality Management Plan

USDA Wetland Reserve Program
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CONTACT INFORMATION

Northampton County
PO Box 66

Eastville, VA 23347
757-678-0440

www.co.northampton.va.us

Natural Resources Conservation Service
Accomac Service Center

22545 Center Parkway

Accomac, VA 23301

757-787-3581
www.va.nrcs.usda.gov

Accomack-Northampton Planning District Commission
PO Box 417

23372 Front Street

Accomac, VA 23301

757-787-2936

www.a-npdc.org/PDC.html

Eastern Shore Soil and Water Conservation District
22545 Center Parkway

Accomac, VA 23301

757-787-0918

www.esswed.org

Eastern Shore RC&D
18491 Garey Road
PO Box 442

Melfa, VA 23410
757-710-7266

www.esrcd.org
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VA Department of Agricultural and Consumer Services
102 Governor Street

Richmond, VA 23219

804-786-2373

www.vdacs.virginia.gov

VA Department of Conservation and Recreation
1548-A Holland Road
Suffolk, VA 23434

www.dcr.virginia.gov

Northampton County VA Cooperative Extension
7247 Young Street, Suite A

Machipongo, VA 23405

757-678-7946
http://offices.ext.vt.edu/northampton

VA Department of Environmental Quality
Tidewater Regional Office

5636 Southern Blvd.

Virginia Beach, VA 23462

757-518-2000

www.deq.virginia.gov

VA Department of Forestry
Eastern Shore Office

22213 Edgar Thomas Road
Accomac, VA 23301
757-787-5812

Northampton County Health Department
7114 Lankford Highway

PO Box 248

Nassawadox, VA 23413

757-442-6228

www.vdh.state.va.us/lhd/easternshore
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VA Department of Health — Division of Shellfish Sanitation
Accomac Field Office

23177 Front Street

PO Box 88

Accomac, VA 23301

757-787-5864 ext.221
www.vdh.state.va.us/environmentalhealth /shellfish
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APPENDIX A

Initial and Final Public Meeting Summaries

Workgroup Meeting Summaries:

Residential / Agricultural Working Group Meeting Summary
Government Working Group Meeting Summary
Combined Working Group Meeting Summaries

Steering Committee Meeting Summary
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The Gulf, Mattawoman, Barlow, Jacobus, and Hungars Creeks Implementation Plan

Development Public Meeting Feb 27, 2014

Public Meeting #1 and Combined Working Group Meeting

Location:  The Barrier Island Center, 7296 Young Street, Machipongo VA 23405

Start: 6:30 PM

End: 8:30 PM

Meeting Attendees:

Name Affiliation Address Workgroup
(Ag., Res., Gov.)
5636 Southern Blvd. Virginia Beach, VA
John McLeod DEQ 23462 Gov.
5636 Southern Blvd. Virginia Beach, VA

Jennifer Howell | DEQ 23462 Gov.

Jian Shen VIMS 1208 Greate Rd, Gloucester Point, VA 23062 Academic

Mac Sisson VIMS 1208 Greate Rd, Gloucester Point, VA 23062 Academic

Cole Channock | ESS WCD 22545 Center Parkway Accomac, VA 23301 Local Gov.

Sara Reiter ES RC+D P.O Box 442 Melfa, VA 23410 Local Non-profit

Janice Felker Landowner P.O. Box 689 Eastville, VA 23347 Residential

Rick Felker Landowner P.O. Box 689 Eastville, VA 23347 Residential

Rosemary

Rathz Landowner P.O Box 542 Eastville, VA 23347 Residential

James Hopper | PTG P.O Box 81 Eastville, VA 23347 Agriculture
Agriculture/Aquacultu

Rick Hubbard Landowner P.O Box 326 Eastville, VA 23347 re

David Kabler Blue Heron Reality | 10352 Church Rd. Machipono VA 23405 Residential

Susan Mastyl Landowner P.O. Box 118 Harborton, Va 23389 Residential

Sue Rice 4462 Wilsonia Neck, Machipongo Va 23405 | Government
Agriculture/Aquacult

Carol Upshar Landowner 13586 Solitude Trail, Machipongo VA 23405 | ure
Agriculture/Aquacult

Arthur Upshar Landowner 13587 Solitude Trail, Machipongo VA 23405 | ure

Ralph Dodd Farmer P.O. Box 158 Eastville, VA 23347 Agriculture

Richard Davis Kuzzens Inc. 3769 Grapeland Circle, Exmore VA
Agriculture/Aquacultu

Steve Sturgis Landowner P.O. Box 178 Eastville, VA 23347 re

Tatum Ford CBF P.O. Box 77 Quinby, VA 23347 Non Profit

Jay Ford Shorekeeper P.O. Box 77 Quinby, VA 23348 Non Profit

Tina Jerome NRCS 22545 center Pkwy. Accomac, VA 23301 Gov.

WT and Dora- Landowner 14184 Yeardley Rd, Eastville VA 23347 Agriculture/Resident
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Weston Wilkins

Mark Newman | Farmer 7386 Machipongo VA 23405 Agriculture/Resident
Eugene 6078 Harbortown Rd., Machipongo Va

Hampton Landowner 23405 Agriculture/Resident
Chip Dodson Landowner P.O. Box 8 Eastville, VA 23347 Agriculture/Resident

l. Agenda ltem: Purpose of Meeting =What is an Implementation Plan? - DEQ

1. Discussion: A power point presentation was utilized to explain the purpose of the meeting and demonstrate how
and why the original TMDL documents were developed for the watersheds studied. The power point also provided a
detail review of the TMDL Implementation Plan development process and the various roles that the stakeholders can
play in the development process.

2. Discussion: DEQ contractors from the Virginia Institute of Marine Science discussed the model used to calculate
the bacterial reductions required, and how changes in the Virginia Health Department sampling techniques will affect
the required reduction from the various potential sources of bacteria.

3. Discussion: Introduce the purpose of the various work groups and explain how these groups will help direct the
TMDL implementation plan.
***Questions received during this presentation are provided below.

QQ: Why not use a blanket approach with BMPs when addressing waters which are so close in
proximity and similar in quality?

Response: Most BMPs will be the same across the watersheds, especially education programs such as Pet
Waste removal. However, it will also be necessary to identify specific locations of things such as failed septics
in order to get funding, et.

Q: Does the watershed boundary for the VDH-DSS Sanitary Shoreline Survey differ from the
TMDL watershed boundary?

Response: 1t may differ some based on what delineation was used to create the boundary.

Q: Looking at the new methodology VDH-DSS now uses and how it has affected the current loads
and load reductions needed in the TMDL, why didn’t the allowable load change as well?

Response: The allowable load is based off the water quality standard for either the geometric mean or 90"
percentile.

Q: Does VDH-DSS measure only for fecal coliform? What about speciation using genetic testing?
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Response: VDH-DS'S samples for fecal coliform. 1V ADEQ has used the BST-ARA method in previons
years to help differentiate bacteria loads into groupings. However, that methodology is not trustworthy and is
no longer used. Newer methods using genetic analysis are quite expensive and tend to be more qualitative

than gquantitative.

Q: How are contributing source loads calculated? What are some sources required to have more %
reduction than others?

Response: Currently accepted procedures for calculating the source loads are by using literature sources as well
as local knowledge. Those include: population census, ag statistics, sewered vs non-sewered areas, veterinary
stats, resident and transient wildlife populations, information from the PDC, county, SWCD, 1”DH,
NRCS, ctizens, ete...  Depending on what contribution the source has in the watershed will deternine how
much of a reduction is needed to meet the TMDL.. Human source loads are required to have 100%
reduction. Other controllable loads such as livestock and pets will have greater reductions than those that
cannot be easily controlled, such as wildlife.

Q: County ordinances will not allow for certain alternative septic systems. How will that affect the
IP?

Response: Excpert adypice from the county will be needed.
Q: Has poultry litter application been considered in these watersheds?

Response: Litter application in this area is quite rare. Fields that apply must have a NMP and adhere to
guidelines set within. Also, poultry litter is not considered a significant source of bacteria.

QQ: Will there be coordination with the development of the IP and integrating other nutrient load

reduction plans?

Response: While this 1P is not focused on nutrient reductions, but bacteria reductions, actions that are done
on the ground to remove bacteria will also benefit to remove nutrients as well. Tracking of BMPs and other
actions will be an integral part of the project and how it relates to other plans.

I1. Agenda Item: Form Residential and Agriculture work groups and begin discussing

possible BMPs, suitable restoration sites, and constraints to BMP implementation in the

watershed.

Note: The group did not want to split up during the breakout session and remained as a single
mixed agriculture/residential work group.

**Comments from the combined residential/agriculture work group are provided below.
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Constraints with Ag BMPs

1.

6.
7.

Change cut-off dates to work with crop rotation. Ex) cover crop planting needs to
be done before soybeans are removed = conflict. Get other examples

Need more incentive to plant cover crop

Need to see how BMPS related to volume, sediment and geese population will
reduce bacteria loads

Maintaining productive crop land with adding buffer strips around the edge to
reduce runoff

Land rental fees still have to be paid even when cost-share is used when land is taken
out of production. Can cost-share go directly to the landowner?

If a farmer makes too much $$, they are not eligible for cost-share

Ag ponds, maintenance, and other BMPs have wetland conflicts

Identify Alternate Funds

1.
2.

NRCS and SWCD were represented at the meeting
NMPs available by those required

Measureable Goals

Residential

1.

Find out how much of the watershed is buffered
a. Buffer type?
b. Use GIS and ground-truth
c. Identify cost-share funded land
Identify where buffers are required: Nutrient BMP, CBPA, etc
Roadside ditches — both local owned and VDOT regulated
a. Look at maintenance and buffers (Ag Extension)
Residential areas not buffered. Need funding for living shorelines
Placement of retention ponds for runoff from fields prior to entering creek

The A-NPDC is in the process of getting a grant to identify the number of
outhouses in Northampton Co.

Can the number of septic systems be pinpointed in the IP watershed Need VDH
input.

Get info related to pump outs, enforcement, records, notices, shoreline survey info
Shoreline Buffers: What can be done with bulkheads? Ways to rectify & plant
above/around it. Camp Occohannock Project

Septic pump out companies: can they supply info for number of pump outs,
failures, gallons removed
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Education

Counties do not enforce 5-year pump out requirement
Code expansion needed in residential area for water reuse and alternate waste

options

Pet waste
a.  Scoop the poop program
b. Info atlocal events, kennels, SPCA, Eastern Shore animal hospital, vet
offices
c. Pet waste stations — need it to be seen in residential areas
Septic pump outs
a. Pump out notices in mailers (county tax...)
b. “Special” deals with pump out companies
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The Gulf, Mattawoman, Barlow, Jacobus, and Hungars Creeks Implementation Plan
Development Public Meeting January 20, 2015

Public Meeting #2
Location:  The Barrier Island Center, 7296 Young Street, Machipongo VA 23405

Start: 5:30 pm
End: 7:30 pm
Meeting Attendees:

Dana Gonzalez- DEQ/TRO, Jennifer Howell-DEQ/TRO, Ram Gupta-DEQ/CO, Granville Hog-Northampton Co. Board of
Supervisors, Cole Charnock — ESSWCD, Jody Humphreys- Resident, Arthur Upshur — Resident, Carol Upshur — Resident, Steve
Sturgis — Northampton County FB, Mac Sisson — VIMS, Jian Shen — VIMS, Bob Meyers — Resident

I. Agenda Item: Watershed Clean-up Plan Presentation and BMP Review

Discussion: DEQ representatives gave an overview of the watershed implementation plan and explained the different BMPs
that would be proposed for each creek included in the plan. Citizens in the meeting questioned why wildlife loads will not be
addressed until the second phase of the plan (years 6-10). DEQ representatives explained that IPs are developed to address
controllable loads first, after which water quality monitoring data are reassessed to determine if additional controls, including
wildlife management, are needed. Residents also stated that they believed vegetated buffers would provide additional habitat for
wildlife that could add to the fecal coliform load in the watershed. DEQ representatives noted that this is a concern when
considering vegetated buffers, but that the potential benefits of this practice to water quality outweigh the risks.

As in previous meetings, residents stated that they would like to see MST studies in the watershed. DEQ representatives noted
that, while regular MST monitoring is cost prohibitive, the potential for conducting an MST study in the watershed was noted in
the IP. Funding for such a study would need to be obtained separately.

The meeting concluded with discussion about the next steps for implementation. It was noted that the ESSWCD, ES RC&D, and
Northampton County are all notable resources that could be used to initiate watershed projects. In addition, DEQ representatives
outlined current grant opportunities that could be used in the watershed.
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Agriculture /Residential Working Group Meeting

June 24, 2014

Meeting Notes

Location:  Northampton County Board Room, County Administration Building, 16404 Courthouse Road, Eastville VA

Start: 6:30 pm
End: 8:30 pm
Meeting Attendees:

Jenny Templeton-USDA/NRCS, John Rathz-resident, Granville Hog-Northampton Co. Board of Supervisors, Ralph Dodd-
resident, Dinah Oliver-DEQ/TRO, Jennifer Howell-DEQ/TRO, Ram Gupta-DEQ/CO

l. Agenda Item: VDH-DSS Sanitary Shoreline Survey update

Discussion: VDH representatives were present at the meeting and provided an update on the Sanitary Shoreline Survey
conducted by the Division of Shellfish Sanitation. In April 2014, a new survey was provided for the Hungars Creek and
Mattawoman Creek watersheds, which also includes Barlow Creek, Jacobus Creek and all of the tributaries. The survey is to
provide information on properties in the watershed which may have a negative impact on shellfish waters. The previous survey
was completed in 2006. Since then, any on-site sewage deficiencies, which are homes that have a direct or indirect contribution,
have been corrected and there were no others reported in the survey. The Gulf falls into a separate Shoreline Survey. That
report was last done in 2006 as well and an updated version is not yet available. Four different deficiencies were noted in that
survey.

Il. Agenda Item: Group discussions

Discussion: The group looked at the source tables which were used in the TMDL reports. Knowing that they needed to be
updated, the livestock, wildlife, and pet populations were discussed. Also noted were animal populations that were not included
in the TMDLs such as fox, opossum, residential vs migratory Canada geese, feral cats, and horses. The groups were also able
to locate on maps where populations of livestock are known. The group indicated the population numbers ALL needed to be
increased for each watershed and that are no known pig populations. It was also noted that a majority of the farms in the
watersheds have NMPs or are using BMPs on their land. A “scoop the poop” campaign was discussed and many thought it
would be a positive program to initiate on the Shore and would be focused in the more residential areas/towns. Finally, the
group pointed out that a No Discharge Zone (NDZ) would not be effective in these waterbodies since the larger boats have
limited access to the streams and the boat docks are small and privately owned. To end the meeting, the group said they would
be willing to meet again to discuss the updated numbers and possible loading tables, if available.
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Government Working Group Meeting
June 24, 2014

Meeting Notes

Location:  Northampton County Board Room, County Administration Building, 16404 Courthouse Road, Eastville VA

Start: 2:00 pm
End: 4:00 pm
Meeting Attendees:

Keith Privette — VDH, Jon Richardson-VDH, Jenny Templeton-USDA/NRCS, Cole Charnock-ESSWCD, Tina Jerome-
USDA/NRCS, Ursula Deitch-Northampton VCE, Jay Ford-ES Shorekeeper, Tatum Ford-CBF, Peter Stith-Northampton Co.
Planning, Dinah Oliver-DEQ/TRO, Jennifer Howell-DEQ/TRO, Ram Gupta-DEQ/CO

l. Agenda Item: Land use data sets

Discussion: The TMDLs used either 1999 NLCD or 2001 NLCD. Prior to the Work Group meeting, DEQ and VIMS
discussed the availability of newer data sets. VIMS has a NOAA 2006 data set, which is from NOAA Coastal Change Analysis
Program (C-CAP). The classification matches part of the National Land Cover Dataset with more detailed land use for wetlands.
DEQ has just downloaded and has access to use the 2011 NLCD. After looking at a comparison of the data and further
discussion with the Work Group, it was decided that the 2011 NLCD should be used in the development of the modeling for the
IP.

Il. Agenda Item: VDH-DSS Sanitary Shoreline Survey update

Discussion: VDH representatives were present at the meeting and provided an update on the Sanitary Shoreline Survey
conducted by the Division of Shellfish Sanitation. In April 2014, a new survey was provided for the Hungars Creek and
Mattawoman Creek watersheds, which also includes Barlow Creek, Jacobus Creek and all of the tributaries. The survey is to
provide information on properties in the watershed which may have a negative impact on shellfish waters. The previous survey
was completed in 2006. Since then, any on-site sewage deficiencies, which are homes that have a direct or indirect contribution,
have been corrected and there were no others reported in the survey. The Gulf falls into a separate Shoreline Survey. That
report was last done in 2006 as well and an updated version is not yet available. Four different deficiencies were noted in that
survey.

lIl. Agenda Item: Small group discussions

Discussion: The larger Work Group broke up into three smaller groups, each led by a DEQ rep. Each group looked at the
source tables which were used in the TMDL reports. Knowing that they needed to be updated, the livestock, wildlife, and pet
populations were discussed within each group. Also noted were animal populations that were not included in the TMDLs such as
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fox, opossum, residential vs migratory Canada geese, feral cats, and horses. The groups were also able to locate on maps
where populations of livestock are known. All of the groups indicated the population numbers ALL needed to be increased for
each watershed and that are no known pig populations. It was also noted that a majority of the farms in the watersheds have
NMPs or are using BMPs on their land. A “scoop the poop” campaign was discussed and many thought it would be a positive
program to initiate on the Shore and would be focused in the more residential areas/towns. To end the meeting, the group said
they would be willing to meet again to discuss the updated numbers and possible loading tables, if available.
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Combined Working Group Meeting
September 25, 2014

Meeting Notes

Location:  Northampton County Board Room, County Administration Building, 16404 Courthouse Road, Eastville VA

Start: 6:00 pm
End: 8:00 pm
Meeting Attendees:

Cole Charnock-ESSWCD, Jane Lassiter-USDA/NRCS, Josephine Mooney-ES RC&D, Granville Hogg-Resident, David Boyd-
Resident, Dana Gonzalez-DEQ/TRO, Jennifer Howell-DEQ/TRO

l. Agenda Item: Source Assessment Review

Discussion: The group reviewed the updated source assessment and discussed how the numbers were calculated, if
different from the TMDL. Since the County planning office provided a map of all residential structures in the watersheds, it was
decided to use those numbers for total number of septic systems as well. The group was confident with the septic information
provided by the local VDH office regarding any on-site sewage deficiencies, which are homes that have a direct or indirect
contribution. All previously reported deficiencies have been corrected and no others were reported in the survey. In the IP, a 5%
failure rate will be applied to account for any future failures and then allow for funding for repairs. Next, livestock numbers were
discussed. The group was confident with the numbers presented because they came from local stakeholders and some can be
verified in the VDH-DSS sanitary shoreline survey. Finally, wildlife numbers were presented to the group. The method used in
the TMDL was compared to the recent method used in the update. Everyone agreed that the approach using appropriate habitat
and population densities was sufficient and to use the updated numbers for raccoon, deer, and muskrat. However, the duck and
geese numbers using this method do not factor in seasonality or residential flocks. A suggestion was made to use both method
numbers in the modeling: the TMDL method numbers would be used as the resident population and only considered seasonally
in the model while the habitat method numbers would be used in the model as a constant population.

Il. Agenda Item: Possible Ag and Residential BMPs

Discussion: The list of potential BMPs for both agricultural and residential areas was presented to the group. It was noted
that this list is not of actions that must be done/used. Instead, it is better to keep extra items on the list in case changes were
made in the watershed at a later date. For example, most people agreed that livestock exclusion should be eliminated from the
list because it is not applicable at this time. However, DEQ staff may decide to leave it on the list anyway. Some of the costs
associated with cover crop BMPs were discussed. DEQ staff will confirm with NRCS and ESSWCD on any changes that need to
be made to the table. A comment was made about the costs associated with some of the residential BMPs and if they are hard
set numbers. Shouldn’'t some items such as rain gardens and infiltration trenches be based on the area covered and not per
system? DEQ staff will review these numbers.
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lll. Agenda ltem: Other

Discussion: A request to have extra sampling done in the watersheds was made. Since the scope of this IP development
project does not include additional sampling, it was suggested that sampling be done via citizen monitoring. If a more extensive
monitoring project is decided, it is possible that funding could be made available through grants once the IP is written. Next,
maintenance of retention ponds was brought up to the group. Who is responsible for it? The County? If so, could DEQ staff talk
with the County Board on the importance and necessity derived from the TMDLs and IPs in the area? DEQ staff agreed to talk
to the Board when appropriate. Finally, the discussion of hunt clubs or large kennel facilities in the area revealed there are none
to consider in these watersheds.

The group agreed that another meeting would be beneficial to make sure the details of the BMP tables are accurate.
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Combined Working Group Meeting
December 4, 2014

Meeting Notes

Location:  Northampton County Board Room, County Administration Building, 16404 Courthouse Road, Eastville VA

Start: 9:00 am
End: 11:00 am
Meeting Attendees:

Sue Rice — Resident, Rick Hubbard - Resident, Board of Supervisors, Granville Hogg-Resident, Board of Supervisors, David
Boyd-Resident, Dana Gonzalez-DEQ/TRO, Jennifer Howell-DEQ/TRO, Jon Richardson — VDH-ESHD, Keith Privett — VDH-
ESHD, David Kabler - Resident

l. Agenda Item: Watershed Map and BMP Review

Discussion: A brief overview of the watersheds included in the plan, including subwatersheds 1, 2, 6, and 10 in Hungars
Creek was given. DEQ representatives explained the phased approach to implementation and the types of practices that would
be included in the first 5 years (phase 1) and second 5 years (phase 2) of implementation in each of the watersheds. The group
was asked to review the practice costs (capital, technical, and O&M) in order to ensure that the numbers included in the plan
would accurately reflect what is seen on the Eastern Shore.

VDH representatives said that they would double check all septic practice costs and report back to DEQ. There was some
concern that because there are only 2 septic service companies on the Eastern Shore, some of the practice costs may be too
low. In addition, VDH reported that the $1,000 technical assistance fee included in the Alternative On-Site System BMP (RB-5)
may be too low. This practice would likely require two experts, one to analyze the soils at the proposed site and one to design
the system. In addition, VDH representatives reported that there may be a greater need for septic system
replacement/installation (RB-4 and RB-4P) rather than septic system repair (RB-3) on the Eastern Shore. It was decided that
DEQ representatives would send VDH the cost-share practice descriptions and VDH would then help DEQ representatives
determine the best distribution of RB-3, RB-4, and RB-4P practices within each of the watersheds.

Il. Agenda Item: Funding

Discussion: DEQ representatives explained that it is important that the numbers in the implementation plan are as accurate
as possible because they will be held to the proposed numbers when applying for 319 nonpoint source funding in the future. This
led to a discussion of the timing of implementation projects and planning for future RFAs (Request for Application). The
workgroup asked if there is another community that is similar to the Eastern Shore, where shellfish impairments have been
addressed by an implementation plan and project. They suggested that looking at how previous communities initiated education
and clean-up activities could be helpful to efforts on the Eastern Shore.

In addition, the workgroup expressed an interest in having “boiler plate” plans prepared for BMPs like rain gardens in order to
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enhance implementation on the Eastern Shore. The group believed that if there were a few acceptable options already in place,
homeowners would be more likely to implement those options in the future. One member noted that the Eastern Shore Master
Naturalists and Master Gardeners could be helpful with rain garden and rain barrel implementation.

lll. Agenda Item: Other

Discussion: Workgroup members expressed concern that education will be very important in these watersheds. Many
people in the region still need information on how their actions affect water quality and what they can do to help improve it. DEQ
representatives explained that there would be education programs included in both phase 1 and phase 2 of the plan. A
recommendation was made that several, smaller education programs be conducted in the watersheds rather than one, large
program. This would allow individual home owners associations or other local groups to have education tailored to their local
needs. It was also recommended that a good way to get information to the people on the Eastern Shore is through the churches
and also through the planning and zoning department.

Concerns over the reduction in lot size width in Northampton County from 250 ft to 70 ft were expressed. Several workgroup
members believed that reducing the lot width would lead to increased contamination in Northampton County creeks.

The group was reminded that the Steering Committee meeting would be held on January 8, 2015 and the final public meeting
would be on January 20, 2015.
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Steering Committee Meeting
January 8, 2014

Meeting Notes

Location:  Northampton County Board Room, County Administration Building, 16404 Courthouse Road, Eastville VA

Start: 9:00 am
End: 11:00 am
Meeting Attendees:

Rick Hubbard - Resident, Board of Supervisors, Granville Hogg-Resident, Board of Supervisors, David Boyd-Resident, Dana
Gonzalez-DEQ/TRO, Jennifer Howell-DEQ/TRO, Cole Charnock — ES SWCD, Bob Meyers — Resident, Steve Sturgis —
Northampton County F.B., Jody Humphreys — Resident, John Humphreys — Resident, Ralph Dodd — Resident/Farmer,
Josephine Mooney — ES RC&D

l. Agenda Item: Watershed Clean-up Plan Presentation and BMP Review

Discussion: DEQ representatives gave an overview of the watershed implementation plan and explained the different BMPs
that would be proposed for each creek included in the plan. There was discussion about making sure that agricultural buffer
widths were in line with what is required by the Chesapeake Bay Preservation Act. Stakeholders were concerned that having an
alternate buffer width to that required in the Bay Act would create confusion. In addition, meeting attendees explained that many
farmers in the watershed do not choose to implement small grain cover crops because the deadline for planting is too early in the
season. Currently, the deadline for planting is in the middle of November, but because the monetary incentive for planting is
reduced at the end date, the cost share offered does to warrant the time and effort to implement the practice. SWCD
representatives have been working to extend the final planting date later in the season, but stakeholders mentioned that it would
be helpful to include this concern in the plan.

Meeting attendees also stated that funding for septic tank inspections should be included in the report. It was suggested that this
practice could be merged with the septic pumpout practice in the plan and the cost per unit could be increased from $300 for a
septic pumpout to $500-$750 for a septic pumpout and inspection. Stakeholders explained that specific inspection of septic tank
distribution boxes and drainage fields would be necessary in order to locate systems in need of repair before they completely fail.
In addition, education for plumbers and septic system repairmen should be added to the implementation plan. Education for this
group could include training personnel to correctly inspect a system and could also include a checklist to be used by each
inspector. Lastly stakeholders pointed out that septic pumpouts and inspections should also be included in the second phase of
implementation.

Il. Agenda ltem: Funding and Monitoring Efforts

Discussion: DEQ representatives noted several funding opportunities that could be available in the watershed and explained
that the IP would serve as a building block for future water quality proposals. Many of the stakeholders expressed that funding for
molecular source tracking to determine fecal bacteria sources should be included in the plan. They stated that there would be
more local buy-in if people understood where most of the fecal bacteria were coming from. Many of the stakleholders believe that
the primary sources of fecal contamination in the watersheds are wildlife. DEQ representatives explained that the cost of QPCR
analysis is often prohibitive, but that they would investigate potential sources of funding for a study.
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To conclude the meeting, committee members were reminded that the final public meeting would be on January 20, 2015.
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APPENDIX B
Plots of fecal coliform data provided by VDH-DSS and used for mTEC Re-analysis

Tabulations of the mean and maximum geomean and 90" percentile values for each VDH-DSS
observation station in growing areas 86 and 87 of Northampton County, VA.

74



Fecal coliform data provided by VDH-DSS were collected at the stations in Growing Areas 86 and
87 shown in Figure B-1 below:

Figure B-1. Locations of fecal coliform measurement stations monitored by VDH-DSS.
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Fecal coliform data collected from 1990-2012 provided by VDH-DSS

VIMS created 45 plots of fecal coliform data provided by VDH-DSS and used these data for mTEC
re-analysis (36 in growing area 86 and 9 in growing area 87). These are displayed along with the

derived functions of medium, geometric mean, and 90" percentile:
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Figure B-2. Plots of fecal coliform data provided by VDH-DSS for measurement stations 86-

2, 86-2.5, 86-3, 86-4, 86-4.5, 86-4.7, 86-5, and 86-6.
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Figure B-3. Plots of fecal coliform data provided by VDH-DSS for measurement stations
86-6A, 86-6B, 86-6C, 86-7, 86-8, 86-9, 86-9A, and 86-9B.
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Figure B-4. Plots of fecal coliform data provided by VDH-DSS for measurement stations
86-9C, 86-9D, 86-9E, 86-10, 86-11, 86-12, 86-13, and 86-14.

Jacobus Creek, Station 86-9C

Jacobus Creek, Station 86-9D

Fecal Coliform —— Median GeoMean | Fecal Coliform —— Median GeoMean
10000 ——GeoMean Std 90th Percentile ~ ----- 90th Perc Std —— GeoMean Sid 90th Percentile ~ ----- 90th Perc Std
10000
£ 1000 E
=] 2 1000
z z
o o
= =
E E
L 2
) =1
8] O
T g
2 &
S
z z z 2z z z z z z P/ z z
Py Ty T n S, Y %
2 % % % % v % % % % b R
Date Date
Jacobus Creek, Station 86-9E Hungar's Creek, Station 86-10
Fecal Coliform —— Median GeoMean Fecal Coliform —— Median GeoMean
—— GeoMean Std 90th Percentile - 90th Perc Std —— GeoMean Std 90th Percentile -~ 90th Perc Std
10000 10000
E £
S 1000 g 1000
z z
o o
= =
E £
L L2
3 ]
o o
K] 2
3 o EP - E 3
w w
1 T T T T T T T T T T T
e, R, R, o, R, R, o, e, R, Ry, R, %
>, >, <, 2, 2, < - < <> < > -
Ty o, g, gy Wy Wy, Ry Yy W, R %,
Date Date
Hungar's Creek, Station 86-11 Hungar's Creek, Station 86-12
Fecal Calform —— Median GeoMean Fecal Coliform —— Median GeolMean
—— GeoMean Std 90th Percentile ~ ----- 90th Perc Std —— GeoMean Std 90th Percentile ~ ----- 90th Perc Std
10000 10000
E E
f=] f=J
21000 2 1000
z pd
o o
= =
£ £
2 2
3 S
o O
g g
o 3
[ w
z z z z z z z z z z z z
2 % ’eé/; " ’é&{; Q}{o ’e\g//:g ’éé,/‘;o ’éb/@o ’c"_}% /ee% /ee/% ’é&‘% 2,
2 " % % % 9 % % % % b R
Date
Hungar's Creek, Station 86-13 Hungar's Creek, Station 86-14
Fecal Coliform —— Median GeoMean Fecal Coliform —— Median GeoMean
—— GeoMean Std 90th Percentile ~ ----- 90th Perc Std —— GeoMean Std 90th Percentile ~ ----- 90th Perc Std
10000 10000
2 T
o =
£ 1000 2 1000
z z
o
=3 =
g 100 = 100
£ 2
= =
@] 10 8
o = 10
2 8
s &
! 1 ‘ ‘ . ‘ ‘ . ‘

78




Figure B-5. Plots of fecal coliform data provided by VDH-DSS for measurement stations
86-15, 86-16, 86-17, 86-18, 86-19, 86-20, 86-21, and 86-22.
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Figure B-6. Plots of fecal coliform data provided by VDH-DSS for measurement stations
86-25, 86-26, 86-26.5 and 86-27 from growing area 86 and 87-2 and 87-3 from growing area 87.
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Figure B-7. Plots of fecal coliform data provided by VDH-DSS for measurement stations
87-4, 87-5, 87-6, 87-7, 87-8, 87-9, and 87-10.
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Tabulations of the mean and maximum geomean and 90" percentile values for each

VDH-DSS observation station in growing areas 86 and 87 of Northampton County, VA.

Table B-1. Means and maxima of the geomean & 90" percentile values for VDH fecal
coliform data (1990-2012) among DSS Monitoring Stations in Growing Areas 86 and 87.

Mean of Maximum of
Station Number | Mean of ST @ 90 90
Stream Name of Geomeans
ID Geomeans Percentile Percentile
Samples Values Values
Growing Area 86
Hungars Creek 86-2 250 1.9 4.1 5.6 13.2
Hungars Creek 86-2.5 97 1.8 6.3 4.3 21.0
Hungars Creek 86-3 264 4.1 5.9 11.3 20.0
Hungars Creek 86-4 264 3.5 4.8 8.2 13.4
Hungars Creek 86-4.5 96 1.8 4.6 4.1 13.2
Hungars Creek 86-4.7 49 1.8 8.4 5.4 37.6
Hungars Creek 86-5 264 4.2 6.3 11.5 19.7
Hungars Creek 86-6 262 4.3 7.2 13.3 26.6
Hungars Creek 86-6A 262 5.2 9.3 17.8 42.1
Hungars Creek 86-6B 96 2.0 4.8 5.2 15.8
Hungars Creek 86-6C 49 1.9 8.6 5.7 39.8
Hungars Creek 86-7 263 4.4 6.3 12.8 24.3
Hungars Creek 86-8 263 4.8 7.5 16.8 33.0
Hungars Creek 86-9 262 4.9 7.6 16.5 33.3
Jacobus Creek 86-9A 262 6.3 10.9 28.4 63.7
Jacobus Creek 86-9B 262 9.1 19.3 58.5 160.6
Jacobus Creek 86-9C 261 111 24.7 72.1 183.6
Jacobus Creek 86-9D 257 18.0 43.6 136.0 287.8
Jacobus Creek 86-9E 252 20.3 44.9 161.0 420.1
Hungars Creek 86-10 261 6.3 9.4 28.7 53.9
Hungars Creek 86-11 261 7.4 11.5 34.8 70.1
Hungars Creek 86-12 261 9.7 17.8 62.9 215.1
Hungars Creek 86-13 258 13.2 28.5 94.0 261.1
Hungars Creek 86-14 250 155 30.3 119.3 244.1
Mattawoman Cr. | 86-15 263 3.9 5.4 12.3 24.8
Mattawoman Cr. | 86-16 242 4.9 9.0 19.9 41.8
Mattawoman Cr. | 86-17 263 6.1 10.3 275 64.4
Mattawoman Cr. | 86-18 263 6.9 11.9 31.3 74.0
Mattawoman Cr. | 86-19 263 10.1 18.2 61.8 149.0
Mattawoman Cr. | 86-20 263 145 24.8 92.3 206.5
Mattawoman Cr. | 86-21 263 15.7 32.2 96.7 252.0
Mattawoman Cr. | 86-22 261 26.3 49.0 195.4 509.4
Barlow Creek 86-25 234 3.4 5.4 10.3 28.3
Barlow Creek 86-26 235 4.9 8.4 20.1 44.7
Barlow Creek 86-26.5 79 1.8 5.7 6.0 27.1
Barlow Creek 86-27 234 11.6 24.7 87.9 198.0
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Number | Mean of Mg%ﬂ‘ of Maxirénol{gn of
Stream Name izl of Geomeans Maximum of
ID Geomeans Percentile Percentile
Samples Values Values
Growing Area 87

The Gulf 87-2 248 3.8 6.1 11.6 28.6
The Gulf 87-3 258 6.9 15.4 33.7 90.7
The Gulf 87-4 258 8.0 21.8 43.4 143.3
The Gulf 87-5 258 7.0 15.4 36.8 106.7
The Gulf 87-6 258 8.5 18.5 55.7 184.3
The Gulf 87-7 255 8.5 14.6 51.2 156.2
The Gulf 87-8 243 9.0 15.7 54.6 111.9
The Gulf 87-9 240 14.9 28.8 125.2 320.9
The Gulf 87-10 239 22.2 46.7 196.4 400.3
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Table B-2: Means and maxima of the geomean & 90" percentile values for recent VDH fecal
coliform data (Jan 2008-Jul 2010) among DSS Monitoring Stations in Growing Areas 86 and
87.

Number | Mean of gothg%erlgecr)lftile MaXiE)nOLtjhm of
Stream Name Sl of Geomeans MERIIn @ Values
ID Geomeans Percentile
Samples Values
Growing Area 86
Hungars Creek 86-2 26 14 | 1.5 | 3.6 | 4.9
Hungars Creek 86-2.5 26 1.5 1.6 3.5 3.8
Hungars Creek 86-3 26 2.0 2.4 5.9 6.7
Hungars Creek 86-4 26 1.3 15 2.9 3.4
Hungars Creek 86-4.5 26 2.8 3.3 9.9 13.2
Hungars Creek 86-4.7 26 6.4 8.2 31.8 36.8
Hungars Creek 86-5 26 2.1 2.2 7.2 8.5
Hungars Creek 86-6 26 1.9 2.1 5.9 7.0
Hungars Creek 86-6A 26 3.1 3.5 11.2 12.7
Hungars Creek 86-6B 26 3.5 4.0 13.2 15.8
Hungars Creek 86-6C 19 7.4 8.6 32.8 39.8
Hungars Creek 86-7 26 1.9 2.1 5.2 6.4
Hungars Creek 86-8 26 2.2 2.4 7.1 7.9
Hungars Creek 86-9 26 24 2.7 7.8 9.5
Jacobus Creek 86-9A 26 2.9 3.4 10.9 13.7
Jacobus Creek 86-9B 26 3.6 4.0 14.0 16.1
Jacobus Creek 86-9C 26 5.7 6.5 26.1 30.1
Jacobus Creek 86-9D 26 8.0 9.0 40.8 47.7
Jacobus Creek 86-9E 26 104 12.8 62.6 97.7
Hungars Creek 86-10 26 4.0 4.5 17.1 19.5
Hungars Creek 86-11 26 3.3 3.6 14.6 16.5
Hungars Creek 86-12 26 4.6 5.0 18.7 21.4
Hungars Creek 86-13 25 5.4 5.8 26.0 28.8
Hungars Creek 86-14 25 7.7 9.6 50.6 74.2
Mattawoman Cr. | 86-15 26 1.5 1.7 4.1 5.2
Mattawoman Cr. | 86-16 26 2.2 2.6 7.8 9.4
Mattawoman Cr. | 86-17 26 2.7 2.8 104 12.4
Mattawoman Cr. | 86-18 26 4.6 5.3 18.2 21.3
Mattawoman Cr. | 86-19 26 4.0 4.6 17.1 21.5
Mattawoman Cr. | 86-20 26 6.5 7.6 29.2 33.3
Mattawoman Cr. | 86-21 26 7.1 7.9 315 35.7
Mattawoman Cr. | 86-22 26 114 13.7 53.8 62.4
Barlow Creek 86-25 26 1.6 1.7 5.2 6.3
Barlow Creek 86-26 26 1.9 2.1 6.7 8.3
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Barlow Creek 86-26.5 26 2.8 3.3 12.4 15.7
Barlow Creek 86-27 26 5.0 6.2 25.2 31.2
Number Mean of Mg%g] of Maxignolggn of
Stream Name e of Geomeans AL 85
ID Geomeans Percentile Percentile
Samples Values Values
Growing Area 87
The Gulf 87-2 24 15 1.6 3.7 4.2
The Gulf 87-3 25 3.2 3.7 15.8 18.3
The Gulf 87-4 25 2.9 3.3 145 19.1
The Gulf 87-5 25 2.6 3.1 11.9 14.7
The Gulf 87-6 25 3.0 3.3 13.6 15.4
The Gulf 87-7 25 3.9 4.5 22.7 26.5
The Gulf 87-8 23 2.9 3.6 13.5 17.3
The Gulf 87-9 23 6.2 7.1 33.6 38.8
The Gulf 87-10 23 9.7 12.3 52.1 57.3
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APPENDIX C

Description of bacterial delivery modeling
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Map of TMDL determinations for Northampton County Creeks reported 2006-2010

For reference, Figure C-1 below shows the locations for the 5 Northampton County creeks for
which TMDL determinations were made several years ago. Fach of these studies concluded that
fecal coliform reductions would need to be on the order of 80%.

The watershed was delineated into 15 sun-watersheds as shown in Figure 3 in the main text.

Figure C-1: Location of bacteria impaired stream segments in the Gulf, Mattawoman,
Hungars, Jacobus, and Barlow Creeks. (Source: Virginia Department of Health).
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Application of previously developed watershed model to estimate bacterial delivery rates

Because each land use has different properties in terms of hydrology, a portion of the flow and
bacteria will be lost due to infiltration and decay. The delivery transport rates of bacteria from
different land uses to the receiving waters do in fact differ. In order to estimate both the runoff
coefficients and bacteria delivery rates for each land use, a watershed model previously developed
for Onancock Creek (Shen et al., 2008; Wang, 2005) was used for this study. Runoff coefficients
and delivery rates for different land uses were estimated directly from watershed model results. The
decay of bacteria in the watershed was also considered when estimating the delivery rate of bacteria.

The Loading Simulation Program in C™" (LSPC) model that was used in this study is a stand-alone,
PC-based watershed modeling program developed in Microsoft C** (Shen et al., 2005)

(http:/ /www.epa.gov/athens/wwqtsc/html/lspc.html). It includes selected Hydrologic Simulation
Program FORTRAN (HSPF) algorithms for simulating hydrology, sediment, and general water
quality on land as well as a simplified stream transport model (US EPA, 2004). Nonpoint sources
from the watersheds were represented in the model as land use-based runoff from the land use
categories to account for their contribution. Like other watershed models, LSPC is a precipitation-
driven model and requires necessary meteorological data as model input. The LSPC model was
previously configured for nearby Onancock Creek to simulate the watershed as a series of
hydrologically connected subwatersheds (Wang, 2005).

LSPC uses a traditional buildup and washoff approach. Pollutants from various sources (livestock,
wildlife, septic systems, ect.) accumulate on the land surface and are subject to runoff during rain
events. Different land uses are associated with various anthropogenic and natural processes that
determine the potential pollutant load. The pollutants that are contributed by interflow and
groundwater are also modeled in LSPC for each land use category. Pollutant loadings from surface
runoff, interflow, and groundwater outflow were combined to form the final loading output from
LSPC.

The LSPC model simulates hydrological processes and bacterial transport for each land use. A set of
model parameters were applied to each land use to quantify the soil property, land use application,
infiltration, and runoff. The simulation process is based on acreage land use. The total runoff of
flow and bacteria was scaled up by the land use areas in each subwatershed. Large watersheds can be
segmented into multiple subwatersheds, with a network stream connecting each subwatershed. For a
small watershed or subwatersheds that are adjacent to the receiving water, the simulated flow and
bacterial loading can be considered to be directly discharged to the receiving water. Therefore, the
delivery rate estimation can be based on the acreage of different land use categories.

For this study, the watershed processes were simulated based on buildup and washoff processes.
The final loads were converted to model accumulation rates (ACQOP, counts bacteria/acre/day).
The ACQOP can be calculated for each land use based on all of the sources contributing bacteria to
the land surface. For example, wildlife contributions from different animals were summed to obtain

a total loading as counts per day that was then applied to forest and wetland land uses. For urban
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land use, contributions from wildlife (birds/ducks), pets, and septic system failures were summed
and then applied to urban land use. The other two major parameters governing bacteria simulation
were the maximum storage limit (SQOLIM, counts bacteria/acre/day), which is a metric of decay,
and the washoff rate (WSQOP, units in inches/hout). These parameters were specified based on soil
characteristics and land use practices (Shen et al., 2005). The WSQOP is defined as the rate of
surface runoff that results in 90% removal of pollutants in one hour. The lower the value, the more

easily washoff occurs.

Instead of directly simulating bacterial loadings from each subwatershed, the delivery rates
associated with each of the land uses were computed in this study. The delivery rate is the ratio
between bacterial output from the watershed and total bacterial input to the watershed. For the
same bacteria input load, differences in soil characteristics, surface slopes, and land use types will
determine runoff properties and, thus the bacteria delivery rate for each land use. For example,
urban land use with minor infiltration will result in a high runoff coefficient and a large delivery rate

because bacteria will quickly wash off of the land surface and discharge to the stream.

Calibration of the LSPC watershed model

Since there is no USGS gage or any other continuous flow data available in the creeks addressed in
this implementation plan, the USGS Gage 01484800 in Guy Creek near Nassawadox, VA (Figure C-
2), which is located 10 km north of the watershed, was used to calibrate the model parameters for
the hydrology simulation. Measurements prior to 1996 were available for model calibration. The
drainage area (1.9 mile”) of Guy Creek was delineated and land use data obtained from NLCD
(2006) were used for the model based on the assumption that land use has not changed dramatically
in this area. Because there is not a weather station that has good houtly precipitation data, the EPA
watershed model precipitation data were used for the simulation. The land use distribution is shown
in Table C-1. The dominant land uses are forest land (47%), cropland (27%), and pasture land
(22%). It can be expected that runoff would be low. The calibration process involved adjustment of
the model parameters used to represent the hydrologic processes until acceptable agreement
between simulated flows and field measurements were achieved. Examples of calibration results are
shown in Figures C-3 and C-4. Figure C-3 shows the time series comparison for the years 1993 and
1994. Figure C-4 shows the 10-year daily stream flow frequency comparison between the model
result and field data collected by the USGS gage. Based on the comparison, we can see that the
LSPC model has reasonably reproduced the observed flow over a 10-year period.

Table C-1. NLCD (2006) distribution of land use types for Guy Creek near Nassawadox

(acres).

Name Area (Ac)
Barren 0.0 0%
Cropland 332.3 27%
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Forest 578.0 47%
Pasture 268.0 22%
Urban-Pervious 13.8 1%
Wetlands 2.0 0%
Other 0.0 0%
Utrban-

Impervious 24.0 2%
Total 1218.0 100%

Figure C-2. Location of USGS Gage 01484800 in Guy Creek near Nassawadox, VA (located
10 km north of project watershed).
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Figure C-3. Time series comparison of daily stream flow between model simulation and
observed data from USGS stream gage 01484800
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Figure C-4. Ten-year accumulated daily stream flow comparison between model simulation
and the reference flow station USGS 01484800.
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Evaluation of bacterial delivery rates from each primary land use to the receiving waters

Each important land use was examined for the amount of bacteria that were transported from the
watershed to the receiving waters. The amount of transported bacteria predicted by the watershed
model was compared to a pre-selected constant of bacteria loading of 1.0e10'? counts per day and
the resulting ratios, expressed as percentages, could then be used to quantify the delivery rate from a
selected land use over specified periods. A large amount of flow was from the subsurface
(groundwater), and therefore we set the bacterial concentration in the groundwater to zero. Because
the best calibration and weather data that covered both wet and dry periods were from 1991-1996,
the model simulation was conducted for that period to determine delivery rates. The annual delivery
rates for each land use from 1991-1996 (the watershed calibration period) are shown below in Table
C-2:

Table C-2. Delivery rates for selected land use types during the 1991-1996 watershed
calibration period.

Land use | 1991 1992 1993 1994 1995 1996 | Avg. | Min. | Max.

Urban —
Impervious 32% 38% 41% 37% 34% 46% | 38.0% | 32.9% 46%

Urban —

Pervious 4% 6% 5% 6% 3% 8% | 5.3% 3% 8%
Wetlands 2% 2% 4% 4% 2% 5% | 3.2% 2% 5%
Cropland 2% 1% 2% 2% 0% 3% | 0.6% 0% 3%
Pasture 1.0% | 04% | 18% | 15% | 02% | 22% | 12% | 02% | 2.2%
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| Forest | 0% 0%] 1% 1% 0% 0% 03%] 0% 1.0%]

The delivery rates for all land uses other than urban impervious were less than 8%. Runoff only
occurred during rainfall events. Because bacteria concentrations will decay over time, the
accumulation of bacteria on land is limited. This suggests that less than 8% of the bacterial load
deposited on the land would be transported to the creek. The runoff loading is referred to as loading
at edge-of-stream. Note that the loading computed from the tidal prism model represents the edge-
of-stream loading. Because the Eastern Shore is characterized by low runoff rates, the delivery rate is
lower relative to those of other watersheds. The averaged runoff coefficient is about 0.16 (see
section below). If we assume that 90% of loadings are subject to runoff and the bacteria loss rate is
0.5 per day, the estimated fraction of bacteria associated with runoff is approximately 0.16X0.9%e(-
5)=0.087, which is on the same order as the model simulation. This estimation suggests that
approximately 9% of deposited bacteria will be transported to the receiving water.

As the transport of bacteria to receiving waters is normally driven by storm events, it is interesting to
evaluate delivery rates during rainy periods, as shown in Table C-3:

Table C-3. Delivery rates for selected land use types for the 1991-1996 watershed calibration
period for rainy days only.

Land use | 1991 1992 1993 1994 1995 1996 Avg. Min. | Max.
Utrban —
Impervious | 71.3% | 67.7% | 78.2% | 69.6% | 72.7% | 75.7% | 72.5% | 67.7% | 78.2%
Usban —
Pervious 8.4% |10.2% | 10.3% | 11.6% | 6.9% 13.5% | 10.2% | 6.9% | 13.5%
Wetlands 49% |41% | 71% |6.9% |34% |8.6% |58% |3.4% |8.6%
Cropland 3.6% [22% |45% |41% |1.0% |48% |3.4% 1.0% | 4.8%
Pasture 21% 10.8% |3.4% ]29% |05% |3.6% |22% |05% |3.6%
Forest 0.3% [0.1% |1.4% |13% |01% |0.6% |0.6% |01% |1.4%

Additional calibration runs of the watershed model for Guy Creek USGS station 01484800 were
made in September-October 2014 and determined small modifications in the delivery rates. These
revised delivery rates for all of the primary land uses are shown in Table C-4 below.

Table C-4: Delivery rates associated with primary land uses for the five creeks in
Northampton County, VA.

Land use Delivery
Rate
Cropland 0.010
Forestland 0.007
Pastureland 0.007
Wetlands 0.032
Utrban — Pervious 0.018
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| Urban - Impervious | 0.265 |

Evaluation of runoff coefficients for each primary land use

Runoff coefficients were initially determined for each watershed calibration year between 1991-1996
using USGS measured flows and the simple relationship:

Q= C**A
where:
Q = flow (cfs), C = runoff coefficient (%), i = rainfall intensity (inches/period), &

A = watershed area (square feet)

Using this relationship, runoff coefficients for all land uses are given in Table C-5:

Table C-5. Runoff coefficients using USGS Measured Flows

Land use (1991-1996 1991 1992 1993 1994 1995 1996
(Average)
Al 0.16 0.133 0.098 [0.217 0.208  |0.100  [0.205

Because a large portion of the land use in this region is forest, pasture land, and cropland, the region
has a low runoff coefficient. The estimations above are average runoff coefficients including days
without rainfall. The runoff coefficients estimated for rainy days only are listed in Table C-6.

Table C-6. Runoff coefficients using USGS Measured Flows (Rainy days only)

Land use (1991-1996 1991 1992 1993 1994 1995 1996
(Average)
Al 0.31 0.29 0.18 0.41 0.40 0.21 0.34

To estimate the runoff coefficient for each land use, 2 model simulation was conducted for each.
Runoff coefficients are shown in Table C-7 for each major land use. In addition, areal land use
weighted runoff coefficients were computed. The average runoff coefficient was 0.15, which was
slightly lower than the runoff coefficient of 0.16 that was estimated based on rainfall and USGS flow
data. This discrepancy is likely due to errors in precipitation data. Because the overall coverage of
wetlands was low, the uncertainty associated with wetlands numbers is not surprising. Runoff
coefficients using rainy days only are listed in Table C-8.
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Table C-7. Runoff coefficients for each major modeled land use

Land use 1991-1996 | 1991 | 1992 1993 | 1994 | 1995 | 1996
(Average)
Cropland 0.17 0.13 |0.14 0.22 021 |0.11 |0.20
Forest 0.10 0.06 | 0.06 0.16 0.15 | 0.04 |0.12
Pasture 0.18 0.14 | 0.15 0.23 023 1012 |0.22
Utrban - Pervious 0.29 0.26 | 0.28 0.32 0.34 | 0.24 |0.33
Wetlands 0.26 0.22 |0.23 0.31 0.32 | 0.21 |0.30
Urban - Impervious 0.76 0.76 | 0.75 0.76 0.75 10.76 |0.78
Areal weighted average | 0.15 0.11 | 0.12 0.20 0.20 |0.09 |0.18

Table C-8. Runoff coefficients for each major modeled land use (rainy days only)

Land use 1991-1996 | 1991 | 1992 1993 | 1994 | 1995 | 1996
(Average)

Cropland 0.32 0.32 0.32 0.32 ] 032 032 0.32

Forest 0.19 0.19 0.19 0.19 | 019 0.19| 0.19

Pasture 0.35 0.35 0.35 0.35| 0.35| 0.35| 0.35

Utrban — Pervious 0.56 0.56 0.56 0.56| 056 0.56| 0.56

Wetlands 0.51 0.51 0.51 0.51| 051 051 0.51

Urban — Impervious* 0.76 0.76 0.76 0.76 | 0.76 | 0.76 | 0.76

Areal weighted average
0.28 0.23 0.20 0.37 | 0.36 | 0.19 | 0.29

*For Urban —Impervious land use, runoff coefficients are unaffected by rain events

Aggregation of the NLCD (2011) Land Use Distribution from 15 to 6 Categories for the 5

Northampton County Creeks

A listing of acreages for the 15 NLCD (2011) land uses for each of the 5 Northampton Creeks is
shown below in Table C-9.

Table C-9. NLCD (2011) Distribution of Each Land use Type for Each Northampton
County Creek (acres).

Land use Name Hungars | Jacobus Mattawoman | Barlow The
Creek Creek Creek Creek Gulf

Open Water 8.23 30.47 006.94 31.36 74.50

Developed, Open

Space 104.53 231.51 165.91 60.71 166.57

Developed, Low

Intensity 9.34 062.27 93.41 27.58 72.50

Developed, Medium

Intensity 2.22 8.01 6.67 0.00 30.02

Developed, High 0.00 0.00 0.00 0.00 1.56
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Intensity

Barren Land 0.00 0.00 0.00 1.11 1.78
Deciduous Forest 48.48 195.26 170.80 28.69 105.41
Evergreen Forest 173.24 266.43 216.61 66.72 229.96
Mixed Forest 71.17 220.39 253.75 68.94 159.01
Shrub/Scrub 26.46 196.82 82.06 16.90 65.83
Grassland/Herbaceous | 1.11 8.90 3.34 0.00 33.58
Pasture Hay 382.96 459.47 716.11 133.88 521.74
Cultivated Crops 503.94 1142.66 1394.85 565.77 1126.20
Woody Wetlands 513.95 813.52 283.11 109.42 290.67
Emergent Herbaceous

Wetlands 31.36 91.63 50.26 26.24 34.47
Totals: 1877.01 3727.32 3503.82 1137.32 2913.81

In order to retain the hydrologic properties associated with the different delivery rates determined by
the watershed model, the 15 NLCD land uses were aggregated into 6 land uses as follows: 1)
Cropland included all cultivated crops, 2) forestland included deciduous, evergreen, mixed forest,
and shrub/scrub, 3) pastureland included grassland/herbaceous and pasture hay, 4) wetlands
included woody wetlands and emergent herbaceous wetlands, 5) urban pervious was comprised of
90% of developed open space, low intensity, medium intensity, and high intensity, and 6) urban
impervious was comprised of 10% of developed open space, low intensity, medium intensity, and
high intensity. The distributions of acreages of each primary land use among the 5 Northampton
County creeks are shown in Table C-10:

Table C-10. Distribution of Each Aggregated Land use Type for Each Northampton County
Creek (acres)

Land use Name Hungars | Jacobus | Mattawoman | Barlow The
Creek Creek Creek Creek Gulf
Cropland 504 1143 1395 566 1126
Forestland 319 879 723 181 560
Pastureland 384 468 719 134 555
Wetlands 545 905 333 136 325
Usrban — Pervious 81 211 186 62 188
Urban — Impervious 35 91 80 26 81
Totals: 1868 3697 3436 1105 2835

Application of delivery rates to determine bacterial loads

The delivery rates for each land use type (Table C-7) were used to derive the necessary contribution
factors which, when combined with source assessment values, determined the total loading of each
fecal coliform source and ultimately the required reduction ratios within each creek. For this, the
appropriate combination of land uses for each fecal coliform class were selected and their respective
delivery rates were combined using an areal distribution. As an example, if the FC class of wildlife

96



involved all 6 land uses (as wildlife are free to roam throughout the watershed), the contribution
factor for a wildlife source becomes:

CF = sum (DR*LU))/sum (LU)
Where CF = contribution factor
sum = a summation over the number of land uses involved (6 in this example)
DR; = delivery rate of land use i
LU, = area of land use i within a specified creek

The contributing factors for all sources of fecal coliform classes for each of the 5 Northampton
County creeks are shown below in Table C-11.

Table C-11. Contributing factors for each Northampton creek resulting from all sources of
fecal coliform classes:

Contributing Factors
FC Class FC Hungars | Jacobus | Mattawoman | Barlow The Gulf
Source | Creek Creek Creek Creek
Total-
Human
Sewer 0.0322 0.0322 0.0322 0.0322 0.0322
Human Septic 0.0322 0.0322 0.0322 0.0322 0.0322
Failing
Septic 0.0322 0.0322 0.0322 0.0322 0.0322
No
treatment 0.0322 0.0322 0.0322 0.0322 0.0322
Biosolids N/A N/A N/A N/A N/A
Pit Privies 0.0322 N/A N/A N/A N/A
Boat Slips N/A N/A N/A N/A N/A
Total —
Livestock
Livestock | Horses 0.0069 0.0069 0.0069 0.0069 0.0069
Cattle 0.0094 0.0094 0.0092 0.0097 0.0092
Pigs 0.0104 0.0104 0.0104 0.0104 0.0104
Sheep 0.0069 0.0069 0.0069 0.0069 0.0069
Chicken 0.0104 0.0104 0.0104 0.0104 0.0104
Poultry
Litter 0.0104 0.0104 0.0104 0.0104 0.0104
Total
Pets Cats 0.0555 0.0555 0.0555 0.0555 0.0555
Dogs 0.0555 0.0555 0.0555 0.0555 0.0555
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Total-

Wildlife

Deer 0.0172 0.0186 0.0168 0.0177 0.0186
Wildlife Duck 0.0172 0.0186 0.0168 0.0177 0.0186

Geese 0.0172 0.0186 0.0168 0.0177 0.0186

Turkey 0.0172 0.0186 0.0168 0.0177 0.0186

Raccoon 0.0172 0.0186 0.0168 0.0177 0.0186

Muskrat 0.0172 0.0186 0.0168 0.0177 0.0186

Using this method, required reductions were calculated for each watershed.
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COMMONWEALTH of VIRGINIA
DEPARTMENT OF HEALTH
DIVISION OF SHELLFISH SANITATION

Marissa J. Levine, MD, MPH. FAAFP 108 Gavernor. Street, 6% Floor Ph: 804-864-7487

2 : 4 . 448 &
Stare Health Commissioner P.Q. Box 2448 Fax: 804-564-7481]

Richmond, Virginia 23218

NOTICE AND DESCRIPTION OF SHELLFISH AREA CONDEMNATION
NUMBER 086-136, HUNGARS AND MATTAWOMAN CREEKS

EFFECTIVE 26 AUGUST 2014

Pursuant to Title 28.2, Chapter 8, §§28.2-803 through 28.2-808, 832.1-20, and §2.2-4002,
B.16 of the Code of Virginia:

1.

The “Notice and Description of Shellfish Area Condemnation Number 086-136,
Hungars and Mattawoman Creeks,” effective 5 September 2013, is cancelled effective
26 August 2014.

Condemned Shellfish Area Number 086-136, shown as Sections A through F, is hereby
established effective 26 August 2014. As to Sections A through E, it shall be unlawful
for any person, firm, or corporation to take shellfish from these areas for any purpose,
except by permit granted by the Marine Resources Commission, as provided in Section
28.2-810 of the Code of Virginia. As to Section F, it shall be unlawful for any person,
firm, or corporation to take shellfish from this area for any purpose. The boundaries of
these areas are shown on the map titled “Hungars and Mattawoman Creeks, Condemned
Shellfish Area Number 086-136, 26 August 2014” which is part of this notice.

The Department of Health will receive, consider and respond to petitions by any
interested person at any time with respect to reconsideration or revision of this order.

BOUNDARIES OF CONDEMNED AREA NUMBER 086-136

The condemned area shall include that portion of Hungars Creek and its tributaries
upstream of a line drawn between latitude / longitude map coordinate (37°26'04.2",
-75°56'32.7") and map coordinate (37°25'59.1",-75°56'28.0").

The condemned area shall include that portion of Jacobus Creek and its tributaries
upstream of a line drawn between latitude / longitude map coordinate (37°25'13.0",
-75°56'29.2") and map coordinate (37°25'05.9",-75°56'26.0"); but excluding the
area defined as Section F.
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The condemned area shall include that portion of Mattawoman Creek and its tributaries
upstream of a line drawn between latitude / longitude map coordinate (37°23'21.0",-
75°57'02.6") and map coordinate (37°23'14.1",-75°57'03.1").

The condemned area shall include all of the unnamed tributary of Hungars Creek
upstream of a line drawn between latitude / longitude map coordinate
(37°24'53.1", -75°58'32.5") and map coordinate (37°24'50.0",-75°58'32.5").

The condemned area shall include all of the separate unnamed tributary of Hungars Creek
upstream of a line drawn between latitude / longitude map coordinate (37°25'12.r, -
75°58'21.0") and map coordinate (37°25'13.1",-75°58'14.1").

The condemned area shall include that portion of Jacobus Creek and its tributaries
upstream of a line drawn between latitude/longitude map coordinate (37°25'04.0',
-75°5604.7") and map coordinate (37°24'59.1",-75°56'04.4").

7 ®)
VP P /A
Recommended by: =Y. /{/{Z /(/,/;L,[(;

Director, Division of Shellfish Sanitation

Ordered by: /\WA——OL—— e e ¥ |L(n

State Health @ﬁmissioner ' Date
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APPENDIX E: Source Assessment, TMDL Table, and Implementation Actions
The Gulf

Barlow Creek

Mattawoman Creek

Jacobus Creek

Hungars Creek

Hungars Creek Subwatershed 1
Hungars Creek Subwatershed 2
Hungars Creek Subwatershed 6

Hungars Creek Subwatershed 10
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FC Production | Calculated Daily FC | Contiibution | C2iculated | Calculated NEW TMDL Load
2 - Daily FC Daily FC TMDL Load =
Rate Daily FC Production by Factor o L Current . Reductions
FC Class FC Sources The Gulf ’ . Contribution | Contribution Allocation »
(See FC Production Class (Direct + t6 CFosk by Class Load (MPN/day) Required
Production Ref) (FC/day) (FC/day) Indirect) (FC/day) (FC/day) (MPN/day) (MPN/day)
Total - Human
Sewer 0 5.00E+09 0.00E+00| 0.03 0.00E+00
Septic 258 5.00E+09 1.29E+12 0.03 4.15E+10
Human Failing Septic (5%) 13 5.00E+09 6.45E+10] 1.39E+12 0.03 2.07E+09 4.49E+10 4.49E+10 0.00E+00 4.49E+10
No Treatment (3%) 8 5.00E+09 4.00E+10 0.03 1.29E+09
Biosolids 0 2.00E+06 0.00E+00) 0.03 0.00E+00
Boat Slips 0 5.00E+09 0.00E+00)] 0.03 0.00E+00
Total - Livestock
Horse 5 4.20E+08 2.10E+09 0.0069 1.45E+07
Cattle 10 1.10E+11 1.10E+12 0.0092 1.02E+10
Livestock |Pig 0 5.50E+09 0.00E+00] 1.10E+12 0.0104 0.00E+00 1.02E+10 1.02E+10 1.02E+08 1.01E+10
Sheep 0 1.50E+10 0.00E+00| 0.0069 0.00E+00
Chicken 0 1.90E+08 0.00E+00| 0.0104 0.00E+00
Poultry Litter 0 4 50E+04 0.00E+00) 0.0104 0.00E+00
Total - Pet
Pet Cat 165 5.00E+09 8.25E+11] 1.58E+12 8.76E+10 8.76E+10 8.76E+08 8.67E+10
Dog 151 5.00E+09 7.55E+11 0.0555 8.76E+10
Total - Wildlife
Deer 301 2.50E+08 7.53E+10 0.019 1.40E+Q9
Duck 230 7.75E+09 1.78E+12 0.019 3.32E+10
Wildlife JGeese 158 1.63E+10 2.58E+12] 2.49E+13 0.019 4.80E+10 4.65E+11 4.65E+11 8.49E+10 3.80E+11
Turkey 0 1.20E+08 0.00E+00| 0.019 0.00E+00
Raccoon 205 1.00E+11 2.05E+13] 0.019 3.82E+11
|Muskrat 178 3.40E+07 6.05E+09 0.019 1.13E+08
2.90E+13 6.07E+11 6.07E+11 8.59E+10 5.21E+11
The Gulif
5.00E+11 ABEEFT1
4.50E+11
4.00E+11
3.50E+11
3.00E+11
2.50E+11
2.00E+11
1.50E+11
1.00E+11 S76E1C
4.49E+1C
5.00E+10 + l TR
0.00E+00 J = m
s 8|e| S| 8|85 |g|le| 2| 5| 8|E|B|8|2|2|5|8|8|8|¢s]|s
ElZ|s | e|la|5|n|2|5]|% 2 2|5 o133 |18|&8|8|s| 8¢
£ S | e 2 2 ° ' = [} O o} = o 7}
T | Pl elelo|w|LE|T|° "1 5l 2= 2 O | F | &3
1 a () o an i g ° ' x =
s &1 E o gl [
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TMDL Load Reductions Required (MPN/day)

5.21E+11

Phase 1 - Reduce Human, Pet & Livestock Contribution Sources

DCR Estimated Cost Estimated FC
# Animal Practice (Implementation +| Reduction Benefit

# Width | Animals Type Units Number Tech. Assistance) (FC/day)
il 35 Acres FR-3 ‘Woodland Buffer Filter Area $ 14,700 6.57E+09
1 35 6|Cow System LE-1T Livestock Exclusion with Riparian Buffers $ 15,000 6.62E+10
1 15 4|Cow System LE-2T Livestock Exclusion with Reduced Setback $ 10,000 4.40E+10
:—Acres SL-1 Vegetative Cover on Cropland $ - 0.00E+00
0 35 Cow Acres SL-6 Grazing Land Protection $ - 0.00E+00
2 35 5|Horse System SL-6AT Small Acreage Grazing System 8 3,000 1.25E+09
:—Acres SL-8B Small Grain Cover Crop for NM (VACS Funding) 8 11,200 4.67E+09
100 10|Horse & Co{Acres SL-10T Pasture Management (Livestock/horse) b 7,500 1.75E+07
Sheep SL-10T Pasture Management (sheep) $ - 0.00E+00
WOQ-1 Grass Filter Strip $ - 0.00E+00
WP-2T Stream Protection $ - 0.00E+00
Drainage Acres|WP-1 Sediment Retention, Erosion, or Water Control Structures $ 47,300 1.83E+09
WP-4 Animal Waste Control Facility $ - 0.00E+00
WP-4B Loafing Lot Management System $ = 0.00E+00
RB-1 Septic Tank Pump Out - MANDATORY $ 71,100 3.81E+09
RB-2 Septic Connection to Public Sewer System b - 0.00E+00
RB-3 Septic System Repair 8 15,000 7.64E+08
RB-4 Septic System Installation/Replacement $ 48,000 1.27E+09
RB-4P Septic System Installation/Replacement with Pump $ 26,000 6.37E+08
RB-5 Alternative on Site Systems $ 100,000 6.37E+08
Marina Boat Waste Discharge Facilities $ - 0.00E+00
Recreational Boater Education Programs $ 600 0.00E+00
Residential Education Programs (pet, septic, horse/sheep) $ 500 5.35E+10

Aquaculture Education Workshops (public/restaurant) 8 500

Oyster Reef Restoration (EQIP)

'Watermen Education Programs $ - 0.00E+00
Vegetated Buffer on Residential Land 8 2,000 1.56E+09
Rain Garden $ 40,000 7.00E+09
Dog Confined Canine Waste Control System $ - 0.00E+00
80|Dog/cat System Residential Pet Waste Composters 8 4,000 2.22E+10
35|Dog System Public Pet Waste Collection Facility/Trash Can/Signage/Supplies | § 4,200 7.28E+09
0 Program Wildlife Education/Mgmt. Program (~5% of required wildlife load)| $ - 0.00E+00
The Gulf Phase 1 Total $ 420,600 2.23E+11
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Additional Load Reductions Required in Phase 2 (MPN/day) _

Phase 2 - Consider Additional Actions to Meet TMDL
DSWC Estimated Cost Estimated FC
# Animal Practice (Implementation +| Reduction Benefit
# Width | Animals Type Units Number Practice Tech. Assistance) (FC/day)
0 35_Acres FR-3 Woodland Buffer Filter Area 0 0.00E+00
0 35 System LE-1T Livestock Exclusion with Riparian Buffers 0 0.00E+00
0 System LE-2T Livestock Exclusion with Reduced Setback 0 0.00E+00
0 39 Acres SL-6 Grazing Land Protection 0 0.00E+00
0 35 System SL-6AT Small Acreage Grazing System 0 0.00E+00
0 SL-11 Permanent Vegetative Cover on Critical Areas 0 0.00E+00
0 WP-2T Stream Protection 0 0.00E+00
0 WP-4 Animal Waste Control Facility 0 0.00E+00
0 ‘WP-4B Loafing Lot Management System 0 0.00E+00
0 Drainage Acres|WP-1 Sediment Retention, Erosion, or Water Control Structures 0 0.00E+00
0 Drainage Acres|WP-5 Stormwater Retention Pond 0 0.00E+00
0 Drainage Acres|WP-7 Surface Water Runoff Impoundment 0 0.00E+00
0 WQ-1 Vegetative Cover on Cropland or Grass Filter Strip 0 0.00E+00
RB-1 Septic Tank Pump Out - MANDATORY 77,400 4.15E+09
RB-2 Septic Connection to Public Sewer System 0 0.00E+00
RB-3 Septic System Repair 0 0.00E+00
RB-4 Septic System Installation/Replacement 0 0.00E+00
RB-4P Septic System Installation/Replacement with Pump 0 0.00E+00
RB-5 Alternative on Site Systems 0 0.00E+00
Draiange Acres Retention Ponds 0 0.00E+00
Recreational Boater Education Programs 8 600 0.00E+00
Residential Education Programs (pet, septic, horse) $ 500 1.07E+11
Aquaculture Education Workshops (public/restaurant) $ 500
Oyster Reef Restoration (EQIP)
Rain Garden $ - 0.00E+00
Residential Pet Waste Composters 0 0.00E+00
Public Pet Waste Collection Facility/Trash Can/Signage/Supplies 0 0.00E+00
Wildlife Education/Mgmt. Program (~95% of required wildlife load $ 2,000 1.87E+11
The Gulf Phase 2 Total $ 81,000 2.98E+11

The Gulf TMDL Implementation Plan Total _
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Condemnation BST Allocation  |Current Load |TMDL Allocation Reduction Note: This is from TMDL study and is NOT used in IP compuations.
Area Source |% of Total Load |MPN/day MPN/ day Needed BST-Based Current  TMDL Alloc. Redn Needed
Wildlife 4.65E+11 8.49E+10 82% 22% 1.56E+11 8.59E+10 45% 45% WL
Human 4 49E+10 0.00E+00 100% 34% 2.42E+11 0.00E+00 100% 100%  Human
87-174 The Gulf Livestock 1.02E+10 1.02E+08 99% 14% 9.95E+10 0.00E+0C 100% 100% LS
Pets 8.76E+10 8.76E+08 99% 30% 2.13E+11 0.00E+CC 100% 100% Pets
Total ‘ 6.07E+11 8.59E+10 86% 100% 7.11E+11 8.58E+1C 88% 88% Total
Required Reduction 5.21E+11 N/A PS
Pet, Human, LS 1.43E+11
% of Current Load 23.49%
1.00E+14
1.00E+13
1.00E+12 AB5EFTT
TOOEFTT 8.76E+1C 849E+10 mr p—
1.02E+10 B
T.O0E+10 ..
|| Olivestock  BPets
8.76E+08 |
T.O0E+F09
1.02E+08
rUuUEFUo
Currenttoa FMbLAltocation
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FC Production | Calculated Dally FC | Contribution | C3lculated | Calculated NEW TMDL Load
F - Daily FC Daily FC TMDL Load .
Rate Daily FC Production by Factor G 2 Current . Reductions
FC Class FC Sources Barlow Creek " . Contribution | Contribution Allocation .
(See FC Production Class (Direct + t6 Croek by Class Load (MPN/day) Required
Production Ref) (FCiday) (FCiday) Indirect) (FC/day) (FCiday) (MPN/day) (MPN/day)
Total - Human
Sewer 0] 5.00E+09 0.00E+00| 0.03 0.00E+00
Septic 65 5.00E+09 3.25E+11 0.03 1.05E+10
Human Failing Septic (5%) 3 5.00E+09 1.63E+10] 3.51E+11 0.03 5.23E+08 1.13E+10 1.13E+10 0.00E+00 1.13E+10
No Treatment (3%) 2 5.00E+09 1.00E+10Q 0.03 3.22E+08
Biosolids 0 2.00E+06 0.00E+00 0.03 0.00E+00
Boat Slips 0 5.00E+09 0.00E+00 0.03 0.00E+00
Total - Livestock
Horse 2 4.20E+08 8.40E+08 0.0069 5.79E+06
Cattle 4 1TABE+11 4.40E+11 0.0097 4.28E+09
Livestock [Pig 0 5.50E+09 0.00E+00] 4.41E+11 0.0104 0.00E+00 4.29E+09 4.29E+09 4.29E+07 4.25E+09
Sheep 0 1.50E+10 0.00E+00 0.0069 0.00E+00
Chicken 0 1.90E+08 0.00E+00 0.0104 0.00E+00
Poultry Litter 0 4.50E+04 0.00E+00 0.0104 0.00E+00
Total - Pet
Pet Cat 41 5.00E+09 2.05E+11] 3.95E+11 2.19E+10 2.19E+10 2.19E+08 2.17E+10
Dog 38 5.00E+09 1.90E+11 0.0555 2.19E+10
Total - Wildlife
Deer 117 2.50E+08 2.93E+10 0.018 5.18E+08
Duck 101 7.75E+09 7.83E+11 0.018 1.39E+10
Wildlife |Geese 70 1.63E+10 1.14E+12] 9.96E+12 0.018 2.02E+10 1.76E+11 1.76E+11 1.22E+10 1.64E+11
Turkey 0 1.20E+08 0.00E+00 0.018 0.00E+00
Raccoon 80 1.00E+11 8.00E+12 0.018 1.42E+11
JMuskrat 105 3.40E+Q7 3.57E+09 0.018 6.32E+07
111E+13 2.14E+11 2.14E+11 1.25E+10 2.01E+11
Barlow Creek
2.00E+11
1.80E+11 1.76E+11
1.60E+11
1.40E+11
1.20E+11
1.00E+11
8.00E+10
6.00E+10
4.00E+10
2.19E+1C
2.00E+10 - T l l
0.00e+00 Il 0O = =
c e o o (2] 0 X [#)) (e = = b r el ()] Q T 4 > -—
5] o 2 = = ke] Q 3] Q @ = @ @ o o] 5] S = © Q Q = ®
Elz|ls el |5 |a|S| 2|5 |%|2|2|8|%|°|8|=2|&|3|8|<|3]|:2
=) = = 7]
T | P |o el 8|l T]| 2 5| 2| = 2 o|F | g| 3
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TMDL Load Reductions Required (MPN/day)

2.01E+11

Phase 1 - Reduce Human, Pet & Livestock Contribution Sources

DCR Estimated Cost Estimated FC
# Animal Practice (Implementation +| Reduction Benefit
# Width | Animals Type Units Number Tech. Assistance) (FC/day)
10 35 Acres FR-3 Woodland Buffer Filter Area 8 7,000 2.82E+09
1 35 3|Cow System LE-1T Livestock Exclusion with Riparian Buffers 8 15,000 3.32E+10
1 15 1|Cow System LE-2T Livestock Exclusion with Reduced Setback 8 10,000 1.10E+10
SL-1 Vegetative Cover on Cropland b - 0.00E+00
SL-6 Grazing Land Protection $ - 0.00E+00
SL-6AT Small Acreage Grazing System $ - 0.00E+00
SL-8B Small Grain Cover Crop for NM (VACS Funding) $ 5,800 2.18E+09
100 6|Horse & CoyAcres SL-10T Pasture Management (Livestock/horse) $ 7,500 1.13E+07
SL-10T Pasture Management (sheep) $ - 0.00E+00
WQ-1 Grass Filter Strip $ - 0.00E+00
WP-2T Stream Protection 8 - 0.00E+00
Drainage Acres|WP-1 Sediment Retention, Erosion, or Water Control Structures $ 25,800 9.02E+08
System WP-4 Animal Waste Control Facility $ - 0.00E+00
Acres WP-4B Loafing Lot Management System b = 0.00E+00
System RB-1 Septic Tank Pump Out - MANDATORY 8 18,000 9.65E+08
System RB-2 Septic Connection to Public Sewer System b - 0.00E+00
System RB-3 Septic System Repair b 3,000 1.53E+08
System RB-4 Septic System Installation/Replacement $ 18,000 4.78E+08
System RB-4P Septic System Installation/Replacement with Pump $ 6,500 1.59E+08
RB-5 Alternative on Site Systems $ - 0.00E+00
Marina Boat Waste Discharge Facilities $ - 0.00E+00
Recreational Boater Education Programs $ 600 0.00E+00
Residential Education Programs (pet, septic, horse/sheep) $ 500 1.41E+10
Aquaculture Education Workshops (public/restaurant) $ 500 1.41E+10
Oyster Reef Restoration (EQIP)
Watermen Education Programs $ < 0.00E+00
Vegetated Buffer on Residential Land $ 800 5.64E+08
Rain Garden $ 15,000 2.37E+09
Dog Confined Canine Waste Control System $ - 0.00E+00
20|Dog/cat System Residential Pet Waste Composters $ 1,000 5.55E+09
15]Dog System Public Pet Waste Collection Facility/Trash Can/Signage/Supplies | $ 1,800 3.12E+09
0 Program Wildlife Education/Mgmt.Program (~5% of required wildlife load)| $ - 0.00E+00
Barlow Creek Phase 1 Total $ 136,800 9.16E+10
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Additional Load Reductions Required in Phase 2 (MPN/day) _

Phase 2 - Consider Additional Actions to Meet TMDL
DSWC Estimated Cost Estimated FC
# Animal Practice (Implementation +| Reduction Benefit

# Width | Animals Type Units Number Practice Tech. Assistance) (FC/day)
0 35_Acres FR-3 Woodland Buffer Filter Area 0 0.00E+00
0 35 System LE-1T Livestock Exclusion with Riparian Buffers 0 0.00E+00
0 System LE-2T Livestock Exclusion with Reduced Setback 0 0.00E+00
0 35 Acres SL-6 Grazing Land Protection 0 0.00E+00
0 35 System SL-6AT Small Acreage Grazing System 0 0.00E+00
0 SL-11 Permanent Vegetative Cover on Critical Areas 0 0.00E+00
0 WP-2T Stream Protection 0 0.00E+00
0 WP-4 Animal Waste Control Facility 0 0.00E+00
0 WP-4B Loafing Lot Management System 0 0.00E+00
0 Drainage Acres|WP-1 Sediment Retention, Erosion, or Water Control Structures 0 0.00E+00
0 Drainage Acres|WP-5 Stormwater Retention Pond 0 0.00E+00
0 Drainage Acres|WP-7 Surface Water Runoff Impoundment 0 0.00E+00
0 Acres WQ-1 Vegetative Cover on Cropland or Grass Filter Strip 0 0.00E+00
System RB-1 Septic Tank Pump Out - MANDATORY 19,500 1.05E+09
System RB-2 Septic Connection to Public Sewer System 0 0.00E+00
System RB-3 Septic System Repair 0 0.00E+00
System RB-4 Septic System Installation/Replacement 0 0.00E+00
System RB-4P Septic System Installation/Replacement with Pump 0 0.00E+00
System RB-5 Alternative on Site Systems 0 0.00E+00
Draiange Acres Retention Ponds 0 0.00E+00
Recreational Boater Education Programs $ 600 0.00E+00
Residential Education Programs (pet, septic, horse) 8 500 2.81E+10

Aquaculture Education Workshops (public/restaurant) $ 500

Ovyster Reef Restoration (EQIP)

Rain Garden b - 0.00E+00
Residential Pet Waste Composters 0 0.00E+00
Public Pet Waste Collection Facility/Trash Can/Signage/Supplies 0 0.00E+00
Wildlife Education/Mgmt. Program (~95% of required wildlife load $ 2,000 8.05E+10
Barlow Creek Phase 2 Total $ 23,100 1.10E+11

Barlow Creek TMDL Implementation Plan Total
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Condemnation BST Allocation  |Current Load |TMDL Allocation Reduction Note: This is from TMDL study and is NOT used in IP compuations.
Area Source |% of Total Load |MPN/day MPN/ day Needed BST-Based Current  TMDL Alloc. Redn Needed
Wildlife 1.76E+11 1.22E+10 93% 13% 4.94E+09 4.94E+09 0% 0% WL
86-136D Barlow Human 1.13E+10 0.00E+00 100% 52% 1.98E+10 0.00E+00 100% 100%  Human
Cradk Livestock 4 29E+09 4.29E+07 99% 16% 6.08E+09 3.04E+08 95% 95% LS
Pets 2.19E+10 2.19E+08 99% 19% 7.22E+09 7.22E+09 0% 0% Pets
Total \ 2.14E+11 1.25E+10 94% 100% 3.80E+10 1.25E+10 67% 67%  Total
Required Reduction 2.01E+11 0.00E+00 PS
Pet, Human, LS 3.75E+10
% of Current Load 17.54%
1.00E+14
1.00E+13
1.00E+12
1.76E+11 -
1.00E+11 awildlife BHuman
2.19E+10 ]
1.13E+10 1.22E+10
T.00E+T0 4.29E+09 | |oOLivestock DPets
T.O0EF0Y
2.19E+08
FYUEFUo T
Current toadt TFibLAltocation
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FC Production | Calculated Daily FC | Contribution | C3lculated | Calculated NEW TMDL Load
i i Daily FC Daily FC TMDL Load _
Mattawoman Rate Daily FC Production by Factor PR S Current 4 Reductions
FC Class FC Sources . : Contribution | Contribution Allocation ¢
Creek (See FC Production Class (Direct + to Creek by Class Load (MPN/day) Required
Production Ref) (FC/day) (FC/day) Indirect) (FC/day) (FC/day) (MPN/day) (MPN/day)
Total - Human
Sewer 0 5.00E+09 0.00E+00 0.0322 0.00E+00
Septic 194 5.00E+09 9.70E+11 0.0322 3.12E+10
Human Failing Septic (5%) 10 5.00E+09 4.85E+10] 1.05E+12 0.0322 1.56E+09 3.38E+10 3.38E+10 0.00E+00 3.38E+10
No Treatment (3%) 6 5.00E+09 3.00E+10 0.0322 9.66E+08
Biosolids 0 2.00E+06 0.00E+00 0.0322 0.00E+00
Boat Slips Q 5.00E+09 0.00E+00 0.0322 0.00E+00
Total - Livestock
Horse 0 4.20E+08 0.00E+00 0.0069 0.00E+00
Cattle 13 1.10E+11 1.43E+12] 0.0092 1.32E+10
Livestock |Pig 0 5.50E+09 0.00E+00] 1.56E+12 0.0104 0.00E+00 1.41E+10 1.41E+10 7.07E+08 1.34E+10
Sheep 8 1.50E+10 1.20E+11 0.0069 8.28E+08
Chicken 75 1.90E+08 1.43E+10 0.0104 1.48E+08
Poultry Litter 0 4.50E+04 0.00E+00 0.0104 0.00E+00
Total - Pet
Pet Cat 124 5.00E+09 6.20E+11 1.19E+12 6.57E+10 6.57E+10 3.29E+09 6.24E+10
Dog 113 5.00E+09 5.65E+11 0.0555 6.57E+10
Total - Wildlife
Deer 362 2.50E+08 9.05E+10 0.0168 1.52E+09
Duck 263 7.75E+09 2.04E+12 0.0168 3.42E+10
Wildlife |Geese 182 1.63E+10 2.97E+12] 2.97E+13 0.0168 4.98E+10 4.99E+11 4.99E+11 1.10E+11 3.89E+11
Turkey 0 1.20E+08 0.00E+00 0.0168 0.00E+00
Raccoon 246 1.00E+11 2.46E+13 0.0168 413E+11
JMuskrat 293 3.40E+07 9.96E+09 0.0168 1.67E+08
3.35E+13 6.13E+11 6.13E+11 1.14E+11 4 .99E+11
Mattawoman Creek
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TMDL Load Reductions Required (MPN/day)

4.99E+11

Phase 1 - Reduce Human, Pet & Livestock Contribution Sources

DCR Estimated Cost Estimated FC
# Animal Practice (Implementation +| Reduction Benefit

# Width | Animals Type Units Number Tech. Assistance) (FC/day)
25 35 Acres FR-3 Woodland Buffer Filter Area $ 17,500 6.56E+09
il 35 8|Cow System LE-1T Livestock Exclusion with Riparian Buffers $ 15,000 8.82E+10
il 15 5|Cow System LE-2T Livestock Exclusion with Reduced Setback $ 10,000 5.50E+10
:—Acres SL-1 Vegetative Cover on Cropland 8 - 0.00E+00
0 35 Cow Acres SL-6 Grazing Land Protection 8 - 0.00E+00
35 Horse System SL-6AT Small Acreage Grazing System p - 0.00E+00
Acres SL-8B Small Grain Cover Crop for NM (VACS funding) $ 14,000 4.90E+09
100 13|Horse & CoyAcres SL-10T Pasture Management (Livestock/horse) $ 7,500 2.44E+07
Sheep Acres SL-10T Pasture Management (sheep) $ 750 9.45E+05
Acres WQ-1 Grass Filter Strip 8 - 0.00E+00
Acres WP-2T Stream Protection 8 = 0.00E+00
Drainage Acres|WP-1 Sediment Retention, Erosion, or Water Control Structures $ 60,200 1.96E+09
WP-4 Animal Waste Control Facility $ - 0.00E+00
WP-4B Loafing Lot Management System 8 & 0.00E+00
RB-1 Septic Tank Pump Out - MANDATORY $ 53,400 2.87E+09
RB-2 Septic Connection to Public Sewer System 8 - 0.00E+00
RB-3 Septic System Repair b 9,000 4.59E+08
RB-4 Septic System Installation/Replacement $ 42,000 1.12E+09
RB-4P Septic System Installation/Replacement with Pump $ 19,500 4.78E+08
RB-5 Alternative on Site Systems $ 75,000 4.78E+08
Marina Boat Waste Discharge Facilities 8 - 0.00E+00
Recreational Boater Education Programs $ 600 0.00E+00
Residential Education Programs (pet, septic, horse/sheep) 8 500 4.26E+10

Aquaculture Education Workshops (public/restaurant) B 500

Ovyster Reef Restoration (EQIP)

‘Watermen Education Programs $ = 0.00E+00
Vegetated Buffer on Residential Land b 2,000 1.31E+09
Rain Garden $ 40,000 5.88E+09
Dog Confined Canine Waste Control System p - 0.00E+00
60|Dog/cat System Residential Pet Waste Composters $ 3,000 1.66E+10
25|Dog System Public Pet Waste Collection Facility/Trash Can/Signage/Supplies | $ 3,000 5.20E+09
0 Program Wildlife Education/Mgmt.Program (~5% of required wildlife load)| $ - 0.00E+00
Mattawoman Creek Phase 1 Total $ 373,450 2.34E+11

113




Additional Load Reductions Required in Phase 2 (MPN/day) _

Phase 2 - Consider Additional Actions to Meet TMDL
DSWC Estimated Cost Estimated FC
# Animal Practice (Implementation +| Reduction Benefit

# Width | Animals Type Units Number Practice Tech. Assistance) (FC/day)
0 35 Acres FR-3 ‘Woodland Buffer Filter Area 0 0.00E+00
0 35 System LE-1T Livestock Exclusion with Riparian Buffers 0 0.00E+00
0 System LE-2T Livestock Exclusion with Reduced Setback 0 0.00E+00
0 35 Acres SL-6 Grazing Land Protection 0 0.00E+00
0 35 System SL-6AT Small Acreage Grazing System 0 0.00E+00
0 SL-11 Permanent Vegetative Cover on Critical Areas 0 0.00E+00
0 WP-2T Stream Protection 0 0.00E+00
0 WP-4 Animal Waste Control Facility 0 0.00E+00
0 WP-4B Loafing Lot Management System 0 0.00E+00
0 Drainage Acres|WP-1 Sediment Retention, Erosion, or Water Control Structures 0 0.00E+00
0 Drainage Acres|WP-5 Stormwater Retention Pond 0 0.00E+00
0 Drainage Acres|WP-7 Surface Water Runoff Impoundment 0 0.00E+00
0 Acres WQ-1 Vegetative Cover on Cropland or Grass Filter Strip 0 0.00E+00
System RB-1 Septic Tank Pump Out - MANDATORY 58,200 3.12E+09
System RB-2 Septic Connection to Public Sewer System 0 0.00E+00
System RB-3 Septic System Repair 0 0.00E+00
System RB-4 Septic System Installation/Replacement 0 0.00E+00
System RB-4P Septic System Installation/Replacement with Pump 0 0.00E+00
System RB-5 Alternative on Site Systems 0 0.00E+00
Draiange Acres Retention Ponds 0 0.00E+00
Recreational Boater Education Programs $ 600 0.00E+00
Residential Education Programs (pet, septic, horse) 8 500 8.52E+10

Aquaculture Education Workshops (public/restaurant) $ 500

Ovyster Reef Restoration (EQIP)

Rain Garden $ - 0.00E+00
Residential Pet Waste Composters 0 0.00E+00
Public Pet Waste Collection Facility/Trash Can/Signage/Supplies 0 0.00E+00
Program Wildlife Education/Mgmt. Program (~95% of required wildlife load $ 2,000 1.77E+11
Mattawoman Creek Phase 2 Total $ 61,800 2.65E+11

Mattawoman Creek TMDL Implementation Plan Total _
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Condemnation BST Allocation  |Current Load |TMDL Allocation Reduction Note: This is from TMDL study and is NOT used in IP compuations.
Area Source |% of Total Load |MPN/day MPN/ day Needed BST-Based Current  TMDL Alloc. Redn Needed
Wildlife 4 99E+11 1.10E+#11 78% 31% 1.73E+11 1.78E+10 90% 90% LS
126 Mattawoman Human 3.38E+10 0.00E+00 100% 14% 7.83E+10 7.83E+10 0% 0% WL
Creek Livestock 1.41E+10 7.07E+08 95% 38% 2.12E+11 0.CGE+0C 106% 106%  Human
Pets 6.57E+10 3.29E+09 95% 17% 9.50E+10 1.79E+10 81% 81% Pets
Total | 6.13E+11 1.14E+11 81% 100% 5.58E+11 1.14E+11 80% 80%  Total
Required Reduction 4.99E+11 1.15E+09 PS
Pet, Human, LS 1.14E+11
% of Current Load 18.54%
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FC Production | Calculated DallyFc | Contribution | Calculated | Calculated NEW TMDL Load
z . Daily FC Daily FC TMDL Load Z
Jacobus Rate Daily FC Production by| Factor o e Current . Reductions
FC Class FC Sources o ” Contribution | Contribution Allocation -
Creek (See FC Production Class (Direct + 16 Closk by Class Load (MPN/day) Required
Production Ref) (FC/day) (FC/day) Indirect) (FC/day) (FCiday) (MPN/day) (MPN/day)
Total - Human
Sewer 0 5.00E+09 0.00E+00| 0.03 0.00E+00
Septic 243 5.00E+09 1.22E+12] 0.03 3.91E+10
Human Failing Septic (5%) 12 5.00E+09 6.08E+10] 1.31E+12 0.03 1.95E+09 4.22E+10 4.22E+10 0.00E+00 4.22E+10
No Treatment (3%) T 5.00E+09 3.50E+10 0.03 1:18E+0Y
Biosolids 0 2.00E+06 0.00E+00 0.03 0.00E+00
Boat Slips 0 5.00E+09 0.00E+00 0.03 0.00E+00
Total - Livestock
Horse 2 4.20E+08 8.40E+08 0.0069 5.79E+06
Cattle 7 1.10E+11 7.70E+11 0.0094 7.23E+09
Livestock |Pig 2 5.50E+09 1.65E+10] 7.87E+11 0.0104 1.72E+08 7.41E+09 7.41E+09 3.70E+08 7.04E+09
Sheep 0 1.50E+10 0.00E+00 0.0069 0.00E+00
Chicken 0 1.90E+08| 0.00E+00| 0.0104 0.00E+00
Poultry Litter 0 4.50E+04 0.00E+00| 0.0104 0.00E+00
Total - Pet
Pet Cat 155 5.00E+09 7.75E+11] 1.49E+12 8.23E+10 8.23E+10 4.12E+09 7.82E+10
Dog 142 5.00E+09 7.10E+11 0.0555 8.23E+10
Total - Wildlife
Deer 385 2.50E+08 9.63E+10 0.019 1.79E+09
Duck 199 7.75E+09 1.54E+12] 0.019 2.86E+10
Wildlife |Geese 137 1.63E+10 2.23E+12] 3.01E+13 0.019 4.14E+10 5.58E+11 5.58E+11 1.66E+11 3.93E+11
Turkey 0 1.20E+08 0.00E+00| 0.019 0.00E+00
Raccoon 262 1.00E+11 2.62E+13 0.019 4. 86E+11
|Muskrat 376 3.40E+07 1.28E+10)] 0.019 2.37E+08
3.37E+13 6.90E+11 6.90E+11 1.70E+11 5.20E+11
Jacobus Creek
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TMDL Load Reductions Required (MPN/day)

5.20E+11

Phase 1 - Reduce Human, Pet & Livestock Contribution Sources

DCR Estimated Cost Estimated FC
# Animal Practice (Implementation +| Reduction Benefit

# Width |Animals| Type Units Number Tech. Assistance) (FC/day)
21 35 Acres FR-3 Woodland Buffer Filter Area $ 14,700 5.83E+09
1 35 4|Cow System LE-1T Livestock Exclusion with Riparian Buffers $ 15,000 4.42E+10
1 15 3|Cow System LE-2T Livestock Exclusion with Reduced Setback b 10,000 3.30E+10
:—Acres SL-1 Vegetative Cover on Cropland $ - 0.00E+00
0 35 Cow Acres SL-6 Grazing Land Protection $ - 0.00E+00
1 35 2|Horse System SL-6AT Small Acreage Grazing System 8 1,500 4.54E+08
Acres SL-8B Small Grain Cover Crop for NM (VACS Funding) $ 14,000 5.18E+09
100 10|Horse & CoyAcres SL-10T Pasture Management (Livestock/horse) 8 7,500 9.70E+06
SL-10T Pasture Management (sheep) $ - 0.00E+00
WQ-1 Grass Filter Strip $ - 0.00E+00
WP-2T Stream Protection $ - 0.00E+00
Drainage Acres| WP-1 Sediment Retention, Erosion, or Water Control Structures $ 47,300 1.63E+09
WP-4 Animal Waste Control Facility $ - 0.00E+00
WP-4B Loafing Lot Management System $ a 0.00E+00
RB-1 Septic Tank Pump Out - MANDATORY $ 67,500 3.62E+09
RB-2 Septic Connection to Public Sewer System $ - 0.00E+00
RB-3 Septic System Repair 8 9,000 4.58E+08
RB-4 Septic System Installation/Replacement $ 48,000 1.27E+09
RB-4P Septic System Installation/Replacement with Pump $ 26,000 6.37E+08
RB-5 Alternative on Site Systems $ 75,000 4.78E+08
Marina Boat Waste Discharge Facilities $ - 0.00E+00
Recreational Boater Education Programs 8 600 0.00E+00
Residential Education Programs (pet, septic, horse/sheep) b 500 4.95E+10

Aquaculture Education Workshops (public/restaurant) $ 500

Oyster Reef Restoration (EQIP)

Watermen Education Programs $ - 0.00E+00
Vegetated Buffer on Residential Land 8 2,000 1.39E+09
Rain Garden $ 45,000 7.00E+09
Dog Confined Canine Waste Control System $ - 0.00E+00
75|Dog/cat System Residential Pet Waste Composters $ 3,750 2.08E+10
25|Dog System Public Pet Waste Collection Facility/Trash Can/Signage/Supplies | § 3,000 5.20E+09
0 Program Wildlife Education/Mgmt.Program (~5% of required wildlife load)| $ - 0.00E+00
Jacobus Creek Phase 1 Total $ 390,850 1.81E+11
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Additional Load Reductions Required in Phase 2 (MPN/day) _

Phase 2 - Consider Additional Actions to Meet TMDL
DSWC Estimated Cost Estimated FC
# Animal Practice (Implementation +| Reduction Benefit
# Width | Animals Type Units Number Practice Tech. Assistance) (FC/day)
0 35 Acres FR-3 ‘Woodland Buffer Filter Area 0 0.00E+00
0 35 System LE-1T Livestock Exclusion with Riparian Buffers 0 0.00E+00
0 System LE-2T Livestock Exclusion with Reduced Setback 0 0.00E+00
0 35 Acres SL-6 Grazing Land Protection 0 0.00E+00
0 35 System SL-6AT Small Acreage Grazing System 0 0.00E+00
0 Acres SL-11 Permanent Vegetative Cover on Critical Areas 0 0.00E+00
0 Acres WP-2T Stream Protection 0 0.00E+00
0 System WP-4 Animal Waste Control Facility 0 0.00E+00
0 Acres WP-4B Loafing Lot Management System 0 0.00E+00
0 Drainage Acres|WP-1 Sediment Retention, Erosion, or Water Control Structures 0 0.00E+00
0 Drainage Acres|WP-5 Stormwater Retention Pond 0 0.00E+00
0 Drainage Acres|WP-7 Surface Water Runoff Impoundment 0 0.00E+00
0 Acres WQ-1 Vegetative Cover on Cropland or Grass Filter Strip 0 0.00E+00
System RB-1 Septic Tank Pump Out - MANDATORY 72,900 3.91E+09
System RB-2 Septic Connection to Public Sewer System 0 0.00E+00
RB-3 Septic System Repair 0 0.00E+00
RB-4 Septic System Installation/Replacement 0 0.00E+00
RB-4P Septic System Installation/Replacement with Pump 0 0.00E+00
RB-5 Alternative on Site Systems 0 0.00E+00
Draiange Acres| Retention Ponds 0 0.00E+00
Recreational Boater Education Programs $ 600 0.00E+00
Residential Education Programs (pet, septic, horse) $ 500 9.89E+10
Aquaculture Education Workshops (public/restaurant) $ 500
Ovyster Reef Restoration (EQIP)
Rain Garden 8 - 0.00E+00
Residential Pet Waste Composters 0 0.00E+00
Public Pet Waste Collection Facility/Trash Can/Signage/Supplies 0 0.00E+00
Wildlife Education/Mgmt. Program (~95% of required wildlife load $ 2,000 2.37E+11
Jacobus Creek Phase 2 Total $ 76,500 3.39E+11

Jacobus Creek TMDL Implementation Plan Total _
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Condemnation BST Allocation |Current Load |TMDL Allocation Reduction Note: This is from TMDL study and is NOT used in IP compuations.
Area Source |% of Total Load |MPN/day MPN/ day Needed BST-Based Cumrent  TMDL Alloc. Redn Needed
Wildlife 5.58E+11 1.66E+11 70% 22% 3.04E+11 1.76E+11 44% 44% WL
Human 4.22E+10 0.00E+00 100% 38% 5.24E+11 0.00E+00 100% 100%  Human
Jacobus Creek Livestock 7.41E+09 3.70E+08 95% 16% 2.21E+11 0.00E+00 100% 100% LS
Pets 8.23E+10 4.12E+09 95% 24% 3.31E+11 0.00E+00 100% 100% Pets
Total 6.90E+11 1.70E+11 75% 100% 1.38E+12 1.76E+11 88% 88%  Total
Required Reduction 5.20E+11 0.00E+00 0.00E+00 PS
Pet, Human, LS 1.32E+11
% of Current Load 19.11%
1.00E+14
1.00E+13
1.00E+12 558E+14
1.66E+11 —
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FC Production | Calculated Dally FC | Contribution | C2culated | Calculated NEW TMDL Load
2 - Daily FC Daily FC TMDL Load =
Hungars Rate Daily FC Production by Factor G S Current . Reductions
FC Class FC Sources " 2 Contribution | Contribution Allocation iy
Creek (See FC Production Class (Direct + to Crook by Class Load (MPN/day) Required
Production Ref) (FC/day) (FCi/day) Indirect) (FC/day) (FC/day) (MPN/day) (MPN/day)
Total - Human
Sewer o] 5.00E+09 0.00E+00| 0.03 0.00E+00
Septic 62 5.00E+09 3.10E+11 0.03 9.97E+09
Human Failing Septic (5%) 3 5.00E+09 1.55E+10] 3.75E+11 0.03 4.99E+08 1.21E+10 1.21E+10 0.00E+00 1.21E+10
No Treatment (3%) 10 5.00E+09 4.93E+10 0.03 1.59E+09
Biosolids 0 2.00E+06 0.00E+00) 0.03 0.00E+00
Boat Slips 0 5.00E+09 0.00E+00) 0.03 0.00E+00
Total - Livestock
Horse 5 4.20E+08 2.10E+09 0.0069 1.45E+07
Cattle 2 1.10E+11 2.20E+11 0.0094 2.06E+09
Livestock |Pig 0 5.50E+09 0.00E+00] 4.65E+11 0.0104 0.00E+00 3.76E+09 3.76E+09 3.76E+07 3.72E+09
Sheep 16 1.50E+10) 2.40E+11 0.0069 1.65E+09
Chicken 14 1.90E+08| 2.66E+09 0.0104 2.77E+07
Poultry Litter 0 4.50E+04 0.00E+00) 0.0104 0.00E+00
Total - Pet
Pet Cat 40 5.00E+09 2.00E+11] 3.80E+11 2.11E+10 2.11E+10 2.11E+08 2.09E+10
Dog 36 5.00E+09 1.80E+11 0.06 2.11E+10
Total - Wildlife
Deer 194 2.50E+08 4.85E+10) 0.017 8.36E+08
Duck 89 7.75E+09 6.90E+11 0.017 1.19E+10
Wildlife |Geese 66 1.63E+10 1.08E+12] 1.50E+13 0.017 1.85E+10 2.59E+11 2.59E+11 5.36E+10 2.05E+11
Turkey 0] 1.20E+08| 0.00E+00 0.017 0.00E+00
Raccoon 132 1.00E+11 1.32E+13 0.017 2.27E+11
JMuskrat 156 3.40E+Q7| 5.30E+09 0.017 9.14E+07
1.62E+13 2.96E+11 2.96E+11 5.38E+10 2.42E+11
Hungars Creek
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TMDL Load Reductions Required (MPN/day) 2.42E+11
Phase 1 - Reduce Human, Pet & Livestock Contribution Sources _ _
DCR Estimated Cost Estimated FC
# Animal Practice (Implementation +| Reduction Benefit
# Width | Animals| Type Units Number Tech. Assistance) (FC/day)
9 35 Acres FR-3 ‘Woodland Buffer Filter Area $ 6,300 2.12E+09
1 35 1|Cow System LE-1T Livestock Exclusion with Riparian Buffers $ 15,000 1.12E+10
1 15 1|Cow System LE-2T Livestock Exclusion with Reduced Setback b 10,000 1.10E+10
:—Acres SL-1 Vegetative Cover on Cropland $ - 0.00E+00
0 35 Cow Acres SL-6 Grazing Land Protection p - 0.00E+00
2 35 S5|Horse System SL-6AT Small Acreage Grazing System 8 3,000 9.97E+08
_Acres SL-8B Small Grain Cover Crop for NM (VACS Funding) 8 5,000 1.57E+09
100 7|Horse & CoyAcres SL-10T Pasture Management (Livestock/horse) b 7,500 3.87E+06
Sheep Acres SL-10T Pasture Management (sheep) $ 1,500 7.04E+06
Acres WQ-1 Grass Filter Strip $ - 0.00E+00
Acres WP-2T Stream Protection $ - 0.00E+00
Drainage Acres|WP-1 Sediment Retention, Erosion, or Water Control Structures $ 21,500 6.29E+08
System WP-4 Animal Waste Control Facility $ - 0.00E+00
Acres WP-4B Loafing Lot Management System p - 0.00E+00
System RB-1 Septic Tank Pump Out - MANDATORY $ 14,700 7.88E+08
System RB-2 Septic Connection to Public Sewer System $ - 0.00E+00
System RB-3 Septic System Repair 8 9,000 4.58E+08
System RB-4 Septic System Installation/Replacement b 30,000 7.96E+08
System RB-4P Septic System Installation/Replacement with Pump 8 19,500 4.78E+08
System RB-5 Alternative on Site Systems 8 50,000 3.18E+08
System Marina Boat Waste Discharge Facilities $ - 0.00E+00
Recreational Boater Education Programs 8 600 0.00E+00
Residential Education Programs (pet, septic, horse/sheep) $ 500 1.38E+10
Aquaculture Education Workshops (public/restaurant) $ 500
Ovyster Reef Restoration (EQIP)
‘Watermen Education Programs $ - 0.00E+00
Vegetated Buffer on Residential Land $ 300 4.72E+08
Rain Garden $ 20,000 2.64E+09
Dog Confined Canine Waste Control System $ = 0.00E+00
20|Dog/cat System Residential Pet Waste Composters 8 1,000 5.55E+09
10]Dog System Public Pet Waste Collection Facility/Trash Can/Signage/Supplies | $ 1,200 2.08E+09
0 Program Wildlife Education/Mgmt. Program (~5% of required wildlife load)| $ - 0.00E+00
Hungars Creek Phase 1 Total $ 217,600 5.49E+10
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Additional Load Reductions Required in Phase 2 (MPN/day) _

Phase 2 - Consider Additional Actions to Meet TMDL
DSWC Estimated Cost Estimated FC
# Animal Practice (Implementation +| Reduction Benefit
# Width | Animals Type Units Number Practice Tech. Assistance) (FC/day)
0 35_Acres FR-3 Woodland Buffer Filter Area 0 0.00E+00
0 35 System LE-1T Livestock Exclusion with Riparian Buffers 0 0.00E+00
0 System LE-2T Livestock Exclusion with Reduced Setback 0 0.00E+00
0 35 Acres SL-6 Grazing Land Protection 0 0.00E+00
0 35 System SL-6AT Small Acreage Grazing System 0 0.00E+00
0 SL-11 Permanent Vegetative Cover on Critical Areas 0 0.00E+00
0 WP-2T Stream Protection 0 0.00E+00
0 WP-4 Animal Waste Control Facility 0 0.00E+00
0 WP-4B Loafing Lot Management System 0 0.00E+00
0 Drainage Acres|WP-1 Sediment Retention, Erosion, or Water Control Structures 0 0.00E+00
0 Drainage AcresIWP—S Stormwater Retention Pond 0 0.00E+00
0 Drainage Acres|WP-7 Surface Water Runoff Impoundment 0 0.00E+00
0 WQ-1 Vegetative Cover on Cropland or Grass Filter Strip 0 0.00E+00
RB-1 Septic Tank Pump Out - MANDATORY 18,600 9.97E+08
RB-2 Septic Connection to Public Sewer System 0 0.00E+00
RB-3 Septic System Repair 0 0.00E+00
RB-4 Septic System Installation/Replacement 0 0.00E+00
RB-4P Septic System Installation/Replacement with Pump 0 0.00E+00
RB-5 Alternative on Site Systems 0 0.00E+00
Draiange Acres| Retention Ponds 0 0.00E+00
Recreational Boater Education Programs $ 600 0.00E+00
Residential Education Programs (pet, septic, horse) 8 500 2.77E+10
Aquaculture Education Workshops (public/restaurant) $ 500
Oyster Reef Restoration (EQIP)
Rain Garden $ - 0.00E+00
Residential Pet Waste Composters 0 0.00E+00
Public Pet Waste Collection Facility/Trash Can/Signage/Supplies 0 0.00E+00
Wildlife Education/Mgmt. Program (~95% of required wildlife load $ 2,000 1.58E+11
Hungars Creek Phase 2 Total $ 22,200 1.87E+11

Hungars Creek TMDL Implementation Plan Total _
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Condemnation BST Allocation  |Current Load |TMDL Allocation Reduction Note: This is from TMDL study and is NOT used in IP compuations.
Area Source |% of Total Load |MPN/day MPN/ day Needed BST-Based Current  TMDL Alloc. Redn Needed
Wildlife 2.59E+11 5.36E+10 79% 23% 6.23E+10 5.37E+10 14% 14% WL
Human 1.21E+10 0.00E+00 100% 40% 1.08E+11 0.00E+0C 100% 100%  Human
Hungars TMDL ——————
cicilan Creet Livestock 3.76E+09 3.76E+07 99% 16% 4.34E+10 6.07E+07 100% 100% LS
= Pets 2.11E+10 2.11E+08 99% 21% 5.69E+10 7.97TE+G7 100% 100% Pets
Total \ 2.96E+11 5.38E+10 82% 100% 2.71E+11 5.38E+10 80% 80%  Total
Required Reduction 2.42E+11 544E+08 PS
Pet, Human, LS 3.69E+10
% of Current Load 12.47%
1.00E+14
1.00E+13
1.00E+12
2.59E+11 |
1.00E+11 5AGE+HG | mwidife  EHuman
211E+10 ]
1.21E+10
T.00E+10 -
3.76E+09 || Blivestock  BPets
T.O0E+09
2.11E+08
rYuUEFuUo I_I
Currenttoad T Altocation
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FC Production | cCalculated Daily F¢ | Contribution | C2lculated | Calculated NEW TMDL Load
Hungars 2 < Daily FC Daily FC TMDL Load 5
Rate Daily FC Production by Factor =, g Current . Reductions
FC Class FC Sources Creek_Subwat “ v Contribution | Contribution Allocation .
orshed 1 (See FC Production Class (Direct + to Crook by Class Load (MPN/day) Required
Production Ref) (FC/day) (FC/day) Indirect) (FCiday) (FCiday) (MPN/day) (MPN/day)
Total - Human
Sewer 0 5.00E+09 0.00E+00| 0.03 0.00E+00
Septic 146 5.00E+09 7.30E+11 0.03 2.35E+10
Human Failing Septic (5%) 7 5.00E+09 3.65E+10] 7.88E+11 0.03 1.17E+09 2.54E+10 2.54E+10 0.00E+00 2.54E+10
No Treatment (3%) 4 5.00E+09 2.19E+10) 0.03 7.04E+08
Biosolids 0 2.00E+06 0.00E+00) 0.03 0.00E+00
Boat Slips 0 5.00E+09 0.00E+00) 0.03 0.00E+00
Total - Livestock
Horse 0 4.20E+08 0.00E+00Q| 0.0069 0.00E+00
Cattle 0 1.10E+11 0.00E+00) 0.0094 0.00E+00
Livestock |Pig 0 5.50E+09 0.00E+00] 0.00E+00 0.0104 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Sheep 0 1.50E+10 0.00E+00) 0.0069 0.00E+00
Chicken 0 1.90E+08 0.00E+00| 0.0104 0.00E+00
Poultry Litter 0 4.50E+04 0.00E+00Q| 0.0104 0.00E+00
Total - Pet
Pet Cat 98 5.00E+09 4.90E+11] 9.40E+11 5.21E+10 5.21E+10 5.21E+08 5.16E+10
Dog 90 5.00E+09 4.50E+11 0.06 5.21E+10
Total - Wildlife
Deer 57 2.50E+08 1.43E+10] 0.017 2.46E+08
Duck 26 7.75E+09 2.02E+11 0.017 3.47E+09
Wildlife |Geese 19 1.63E+10 3.10E+11) 4.43E+12 0.017 5.34E+09 7.63E+10 7.63E+10 1.53E+10 6.10E+10
Turkey 0 1.20E+08 0.00E+00| 0.017 0.00E+00
Raccoon 39 1.00E+11 3.90E+12 0.017 6.72E+10
JMuskrat 67 3.40E+07 2.28E+09 0.017 3.93E+07
6.16E+12 1.54E+11 1.54E+11 1.58E+10 1.38E+11
Hungars Creek_subwatershed 1
9.00E+10
8.00E+10 e
7.00E+10
6.00E+10
521E+1C
5.00E+10
4.00E+10
3.00E+10 {25416
2.00E+10
1.00E+10
0.00E+0C
0.00E+00 -
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TMDL Load Reductions Required (MPN/day)

1.38E+11

Phase 1 - Reduce Human, Pet & Livestock Contribution Sources

DCR Estimated Cost Estimated FC
# Animal Practice (Implementation +| Reduction Benefit

Width |Animals| Type Units Number Tech. Assistance) (FC/day)
35 Acres FR-3 Woodland Buffer Filter Area $ 2,100 1.26E+09
35 0]Cow System LE-1T Livestock Exclusion with Riparian Buffers $ - 0.00E+00
15 0]Cow System LE-2T Livestock Exclusion with Reduced Setback $ - 0.00E+00
:—Acres SL-1 Vegetative Cover on Cropland $ - 0.00E+00
35 Cow Acres SL-6 Grazing Land Protection 8 - 0.00E+00
35 0[Horse System SL-6AT Small Acreage Grazing System $ - 0.00E+00
_Acres SL-8B Small Grain Cover Crop for NM (VACS Funding) $ 2,000 1.12E+09
0]Horse & CoyAcres SL-10T Pasture Management (Livestock/horse) $ - 0.00E+00
Sheep Acres SL-10T Pasture Management (sheep) $ = 0.00E+00
Acres WQ-1 Grass Filter Strip $ - 0.00E+00
Acres WP-2T Stream Protection b - 0.00E+00
Drainage Acres|WP-1 Sediment Retention, Erosion, or Water Control Structures $ 8,600 4.47E+08
System WP-4 Animal Waste Control Facility b - 0.00E+00
Acres WP-4B Loafing Lot Management System $ - 0.00E+00
System RB-1 Septic Tank Pump Out - MANDATORY $ 40,200 2.16E+09
System RB-2 Septic Connection to Public Sewer System $ - 0.00E+00
System RB-3 Septic System Repair 8 6,000 3.06E+08
System RB-4 Septic System Installation/Replacement $ 30,000 7.96E+08
System RB-4P Septic System Installation/Replacement with Pump $ 13,000 3.18E+08
System RB-5 Alternative on Site Systems $ 50,000 3.18E+08
System Marina Boat Waste Discharge Facilities 8 - 0.00E+00
Recreational Boater Education Programs 0.00E+00
Residential Education Programs (pet, septic, horse/sheep) 2.91E+10

Aquaculture Education Workshops (public/restaurant)

Ovyster Reef Restoration (EQIP)

Watermen Education Programs 8 - 0.00E+00
Vegetated Buffer on Residential Land b 2,000 2.09E+09
Rain Garden $ 40,000 9.38E+09
Dog Confined Canine Waste Control System 8 = 0.00E+00
45|Dog/cat System Residential Pet Waste Composters $ 2,250 1.25E+10
20|Dog System Public Pet Waste Collection Facility/Trash Can/Signage/Supplies | $ 2,400 4.16E+09
0 Program Wildlife Education/Mgmt.Program (~5% of required wildlife load)| $ - 0.00E+00
Hungars Creek_subwatershed 1 Phase 1 Total $ 198,550 6.39E+10
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Additional Load Reductions Required in Phase 2 (MPN/day)

Phase 2 - Consider Additional Actions to Meet TMDL
DSWC Estimated Cost Estimated FC
# Animal Practice (Implementation +| Reduction Benefit

Width | Animals Type Units Number Practice Tech. Assistance) (FC/day)
0 35_Acres FR-3 Woodland Buffer Filter Area 0 0.00E+00
0 35 System LE-1T Livestock Exclusion with Riparian Buffers 0 0.00E+00
0 System LE-2T Livestock Exclusion with Reduced Setback 0 0.00E+00
0 35 Acres SL-6 Grazing Land Protection 0 0.00E+00
0 33 System SL-6AT Small Acreage Grazing System 0 0.00E+00
0 SL-11 Permanent Vegetative Cover on Critical Areas 0 0.00E+00
0 WP-2T Stream Protection 0 0.00E+00
0 WP-4 Animal Waste Control Facility 0 0.00E+00
0 ‘WP-4B Loafing Lot Management System 0 0.00E+00
0 Drainage Acres|WP-1 Sediment Retention, Erosion, or Water Control Structures 0 0.00E+00
0 Drainage Acres|WP-5 Stormwater Retention Pond 0 0.00E+00
0 Drainage Acres|WP-7 Surface Water Runoff Impoundment 0 0.00E+00
0 Acres WQ-1 Vegetative Cover on Cropland or Grass Filter Strip 0 0.00E+00
System RB-1 Septic Tank Pump Out - MANDATORY 43,800 2.35E+09
System RB-2 Septic Connection to Public Sewer System 0 0.00E+00
System RB-3 Septic System Repair 0 0.00E+00
System RB-4 Septic System Installation/Replacement 0 0.00E+00
System RB-4P Septic System Installation/Replacement with Pump 0 0.00E+00
System RB-5 Alternative on Site Systems 0 0.00E+00
Draiange Acres| Retention Ponds 0 0.00E+00
Recreational Boater Education Programs 0.00E+00
Residential Education Programs (pet, septic, horse) 5.81E+10

Aquaculture Education Workshops (public/restaurant)

Ovyster Reef Restoration (EQIP)

Rain Garden $ - 0.00E+00
Residential Pet Waste Composters 0.00E+00
Public Pet Waste Collection Facility/Trash Can/Signage/Supplies 0.00E+00
Program 'Wildlife Education/Mgmt. Program (~95% of required wildlife load) 1.37E+10
Hungars Creek_subwatershed 1 Phase 2 Total $ 43,800 7.41E+10

Hungars Creek_subwatershed 1 TMDL Implementation Plan Total
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Condemnation BST Allocation |Current Load |TMDL Allocation Reduction Note: This is from TMDL study and is NOT used in IP compuations.
Area Source |% of Total Load |MPN/day MPN/ day Needed BST-Based Current  TMDL Alloc. Redn Needed
Wildlife 7.63E+10 1.53E+10 80% 23% 6.23E+10 5.37E+10 14% 14% WL
Hunazrs subwa Human 2.54E+10 0.00E+00 100% 40% 1.08E+11 0.GCE+CC 160% 100% Human
tgl‘sh;d 1 Livestock 0.00E+00 0.00E+00 99% 16% 4.34E+1C 6.07E+07 160% 100% LS
Pets 5.21E+10 5.21E+08 99% 21% 5.68E+10 7.97E+0G7 160% 160% Pets
Total | 1.54E+11 1.58E+10 90% 100% 2.71E+11 5.38E+1C 80% 80% Total
Required Reduction 1.38E+11 5.44E+08 PS
Pet, Human, LS 7.75E+10
% of Current Load 50.39%
1.00E+14
1.00E+13
1.00E+12
1.00E+11 i 52TEFIG | mwidite mHuman
2.54E+10 T
1.53E+1C —
T.O0E+T0 Bl
|| Alivestock  BAPets
T.QOE+0Y 5.21E+08
TUUEFUS T
Currenttoad TMbDLAltocation
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FC Production | cCalculated Dally FC | Contribution | C2lculated | Calculated NEW TMDL Load
Hungars - . Daily FC Daily FC TMDL Load 2
Rate Daily FC Production by Factor . i e Current " Reductions
FC Class FC Sources Creek_Subwat . > Contribution | Contribution Allocation -
srehed 2 (See FC Production Class {Direct + 15 CTask by Class Load (MPN/day) Required
Production Ref) (FC/day) (FC/day) Indirect) (FC/day) (FC/day) (MPN/day) (MPN/day)
Total - Human
Sewer 0 5.00E+09 0.00E+00) 0.03 0.00E+00
Septic 24 5.00E+09 1.20E+11 0.03 3.86E+09
Human Failing Septic (5%) 1 5.00E+09 6.00E+09] 1.30E+11 0.03 1.93E+08 4. 17E+09 4.17E+09 0.00E+00 417E+09
No Treatment (3%) 1 5.00E+09 3.60E+09 0.03 1.16E+08
Biosolids 0 2.00E+06 0.00E+00) 0.03 0.00E+00
Boat Slips 0 5.00E+09 0.00E+00) 0.03 0.00E+00
Total - Livestock
Horse 0 4.20E+08 0.00E+00 0.0069 0.00E+00
Cattle 0 1.10E+11 0.00E+00] 0.0094 0.00E+00
Livestock |Pig 0 5.50E+09 0.00E+00] 7.60E+10 0.0104 0.00E+00 5.27E+08 5.27E+08 5.27E+06 5.22E+08
Goats 5 1.50E+10 7.50E+10) 0.0069 5.17E+08
Chicken 5 1.90E+08 9.50E+08| 0.0104 9.89E+06
Poultry Litter 0 4.50E+04 0.00E+00) 0.0104 0.00E+00
Total - Pet
Pet Cat 12 5.00E+09 6.50E+10] 1.25E+11 6.93E+09 6.93E+09 6.93E+07 6.86E+09
Dog 12 5.00E+09 6.00E+10) 0.06 6.93E+09
Total - Wildlife
Deer 87 2.50E+08 2.18E+10) 0.017 3.75E+08
Duck 40 7.75E+09 3.10E+11 0.017 5.34E+09
Wildlife [Geese 30 1.63E+10 4.89E+11] 6.72E+12 0.017 8.43E+09 1.16E+11 1.16E+11 2.41E+10 9.18E+10
Turkey 0 1.20E+08 0.00E+00) 0.017 0.00E+00
Raccoon 59 1.00E+11 5.90E+12 0.017 1.02E+11
JMuskrat 84 3.40E+07 2.86E+09 0.017 4.92E+07
7.05E+12 1.27E+11 127EFTT 2.42E+10 1.03E+11
Hungars Creek_subwatershed 2
1.40E+11
1.20E+11 1.16E+11
1.00E+11
8.00E+10
6.00E+10
4.00E+10
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TMDL Load Reductions Required (MPN/day)

1.03E+11

Phase 1 - Reduce Human, Pet & Livestock Contribution Sources

DCR Estimated Cost Estimated FC
# Animal Practice (Implementation +| Reduction Benefit

Width |Animals| Type Units Number Tech. Assistance) (FC/day)
35 Acres FR-3 ‘Woodland Buffer Filter Area $ 6,300 2.04E+09
35 0]Cow System LE-1T Livestock Exclusion with Riparian Buffers $ - 0.00E+00
15 0]Cow System LE-2T Livestock Exclusion with Reduced Setback $ - 0.00E+00
:—Acres SL-1 Vegetative Cover on Cropland $ - 0.00E+00
35 Cow Acres SL-6 Grazing Land Protection $ - 0.00E+00
35 O|Horse System SL-6AT Small Acreage Grazing System $ - 0.00E+00
_Acres SL-8B Small Grain Cover Crop for NM (VACS Funding) 8 5,200 1.57E+09
0]Horse & CoyAcres SL-10T Pasture Management (Livestock/horse) $ - 0.00E+00
5|Goats Acres SL-10T Pasture Management (goat) 8 600 1.53E+06
Acres WQ-1 Grass Filter Strip $ - 0.00E+00
Acres WP-2T Stream Protection $ - 0.00E+00
Drainage Acres|WP-1 Sediment Retention, Erosion, or Water Control Structures $ 21,500 6.04E+08
System WP-4 Animal Waste Control Facility $ - 0.00E+00
Acres WP-4B Loafing Lot Management System $ = 0.00E+00
System RB-1 Septic Tank Pump Out - MANDATORY 8 6,600 3.54E+08
System RB-2 Septic Connection to Public Sewer System $ - 0.00E+00
System RB-3 Septic System Repair 8 3,000 1.53E+08
System RB-4 Septic System Installation/Replacement $ 6,000 1.59E+08
System RB-4P Septic System Installation/Replacement with Pump $ - 0.00E+00
System RB-5 Alternative on Site Systems $ - 0.00E+00
System Marina Boat Waste Discharge Facilities $ - 0.00E+00
Recreational Boater Education Programs 0.00E+00
Residential Education Programs (pet, septic, horse/sheep) 4.36E+09

Aquaculture Education Workshops (public/restaurant)

Ovyster Reef Restoration (EQIP)

‘Watermen Education Programs $ - 0.00E+00
Vegetated Buffer on Residential Land $ 400 2.27E+08
Rain Garden $ 10,000 1.27E+09
Dog Confined Canine Waste Control System $ = 0.00E+00
10]|Dog/cat System Residential Pet Waste Composters 8 500 2.77E+09
5|Dog System Public Pet Waste Collection Facility/Trash Can/Signage/Supplies | $ 600 1.04E+09
Program Wildlife Education/Mgmt. Program (~5% of required wildlife load)| $ - 0.00E+00
Hungars Creek_subwatershed 2 Phase 1 Total $ 60,700 1.45E+10
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Additional Load Reductions Required in Phase 2 (MPN/day) _

Phase 2 - Consider Additional Actions to Meet TMDL
DSWC Estimated Cost Estimated FC
# Animal Practice (Implementation +| Reduction Benefit

# Width | Animals Type Units Number Practice Tech. Assistance) (FC/day)
0 35_Acres FR-3 ‘Woodland Buffer Filter Area 0 0.00E+00
0 35 System LE-1T Livestock Exclusion with Riparian Buffers 0 0.00E+00
0 System LE-2T Livestock Exclusion with Reduced Setback 0 0.00E+00
0 35 Acres SL-6 Grazing Land Protection 0 0.00E+00
0 35 System SL-6AT Small Acreage Grazing System 0 0.00E+00
0 SL-11 Permanent Vegetative Cover on Critical Areas 0 0.00E+00
0 WP-2T Stream Protection 0 0.00E+00
0 WP-4 Animal Waste Control Facility 0 0.00E+00
0 WP-4B Loafing Lot Management System 0 0.00E+00
0 Drainage Acres|WP-1 Sediment Retention, Erosion, or Water Control Structures 0 0.00E+00
0 Drainage Acres|WP-5 Stormwater Retention Pond 0 0.00E+00
0 Drainage Acres|WP-7 Surface Water Runoff Impoundment 0 0.00E+00
0 Acres WQ-1 Vegetative Cover on Cropland or Grass Filter Strip 0 0.00E+00
System RB-1 Septic Tank Pump Out - MANDATORY 7,200 3.86E+08
System RB-2 Septic Connection to Public Sewer System 0 0.00E+00
System RB-3 Septic System Repair 0 0.00E+00
System RB-4 Septic System Installation/Replacement 0 0.00E+00
System RB-4P Septic System Installation/Replacement with Pump 0 0.00E+00
System RB-5 Alternative on Site Systems 0 0.00E+00
Draiange Acres| Retention Ponds 0 0.00E+00
Recreational Boater Education Programs 0.00E+00
Residential Education Programs (pet, septic, horse) 8.72E+09

Aquaculture Education Workshops (public/restaurant)

Ovyster Reef Restoration (EQIP)

Rain Garden 8 - 0.00E+00
Residential Pet Waste Composters 0 0.00E+00
Public Pet Waste Collection Facility/Trash Can/Signage/Supplies 0 0.00E+00
Wildlife Education/Mgmt. Program (~95% of required wildlife load) 7.96E+10
Hungars Creek_subwatershed 2 Phase 2 Total $ 7,200 8.88E+10

Hungars Creek_subwatershed 2 TMDL Implementation Plan Total _

130




Condemnation BST Allocation |Current Load |TMDL Allocation Reduction Note: This is from TMDL study and is NOT used in IP compuations.
Area Source |% of Total Load |[MPN/day MPN/ day Needed BST-Based Current  TMDL Alloc. Redn Needed
Wildlife 1.16E+11 2.41E+10 79% 23% 6.23E+10 5.37E+10 14% 14% WL
Hinaare Subwa Human 4.17E+09 0.00E+00 100% 40% 1.08E+11 0.00E+00 100% 100%  Human
tzgersh; 42 Livestock 5.27E+08 5.27E+06 99% 16% 4.34E+10 6.07E+07 100% 100% LS
Pets 6.93E+09 6.93E+07 99% 21% 5.69E+10 7.97E+07 100% 100%  Pets
Total | 1.27E+11 2.42E+10 81% 100% 2.71E+11 5.38E+10 80% 80%  Total
Required Reduction 1.03E+11 544E+08 PS
Pet, Human, LS 1.16E+10
% of Current Load 9.12%
1.00E+14
1.00E+13
1.00E+12
1.16E+11 N
1.00E+11 | mwidife  EmHuman
241E+10 ]
OOEFTO 6.93E+09 —
T ¥ 4.17E+09 | | Blivestock  BPets
T.Q0E+09
puE+uo
Currenttoadt FiibtAltocation
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FC Production | Calculated Daily FC | cContribution | C2lculated | Calculated NEW TMDL Load
Hungars ? . Daily FC Daily FC TMDL Load 2
Rate Daily FC Production by Factor g g Current . Reductions
FC Class FC Sources Creek_Subwat . - Contribution | Contribution Allocation .
srehod 6 (See FC Production Class (Direct + o by Class Load (MPN/day) Required
Production Ref) (FC/day) (FC/day) Indirect) (FC/day) (FC/day) (MPN/day) (MPN/day)
Total - Human
Sewer 0 5.00E+09 0.00E+00| 0.03 0.00E+00
Septic 5 5.00E+09 2.50E+10| 0.03 8.04E+08
Human Failing Septic (5%) 0 5.00E+09 1.25E+09] 2.70E+10 0.03 4.02E+07 8.69E+08 8.69E+08 0.00E+00 8.69E+08
No Treatment (3%) 0 5.00E+09 7.50E+08| 0.03 2.41E+07
Biosolids 0 2.00E+06 0.00E+00| 0.03 0.00E+00
Boat Slips 0 5.00E+09 0.00E+00| 0.03 0.00E+00
Total - Livestock
Horse 0 4.20E+08 0.00E+00| 0.0069 0.00E+00
Cattle 0 1.10E+11 0.00E+00| 0.0094 0.00E+00
Livestock |Pig 0 5.50E+09 0.00E+00] 0.00E+00 0.0104 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Sheep 0 1.50E+10 0.00E+00| 0.0069 0.00E+00
Chicken 0 1.90E+08| 0.00E+00| 0.0104 0.00E+00
Poultry Litter 0 4.50E+04 0.00E+00| 0.0104 0.00E+00
Total - Pet
Pet Cat 3 5.00E+09 1.50E+10] 3.00E+10Q 1.66E+09 1.66E+09 1.66E+Q7 1.65E+09
Dog 3 5.00E+09 1.50E+10)| 0.06 1.66E+09
Total - Wildlife
Deer 20 2.50E+08 5.00E+09 0.017 8.62E+07
Duck 9 7.75E+09 6.98E+10) 0.017 1.20E+09
Wildlife |Geese e 1.63E+10 1.14E+11] 1.59E+12 0.017 1.97E+09 2.74E+10 2.74E+10 5.63E+09 2.18E+10
Turkey 0 1.20E+08 0.00E+00| 0.017 0.00E+00
Raccoon 14 1.00E+11 1.40E+12] 0.017 2.41E+10
JMuskrat 21 3.40E+07 7.14E+08| 0.017 1.23E+07
1.65E+12 2.99E+10 2.99E+10 5.64E+09 2.43E+10
Hungars Creek_subwatershed 6
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TMDL Load Reductions Required (MPN/day)

2.43E+10

Phase 1 - Reduce Human, Pet & Livestock Contribution Sources

DCR Estimated Cost Estimated FC
# Animal Practice (Implementation +| Reduction Benefit

Width |Animals| Type Units Number Tech. Assistance) (FC/day)
35 Acres FR-3 ‘Woodland Buffer Filter Area $ 1,400 4.56E+08
35 0]Cow System LE-IT Livestock Exclusion with Riparian Buffers $ - 0.00E+00
15 0|Cow System LE-2T Livestock Exclusion with Reduced Setback $ - 0.00E+00
:—Acres SL-1 Vegetative Cover on Cropland b - 0.00E+00
35 Cow Acres SL-6 Grazing Land Protection $ - 0.00E+00
35 0|Horse System SL-6AT Small Acreage Grazing System $ - 0.00E+00
Acres SL-8B Small Grain Cover Crop for NM (VACS Funding) $ 1,200 3.65E+08
O|Horse & CoyAcres SL-10T Pasture Management (Livestock/horse) $ - 0.00E+00
Sheep Acres SL-10T Pasture Management (sheep) $ - 0.00E+00
Acres WQ-1 Grass Filter Strip $ - 0.00E+00
Acres WP-2T Stream Protection $ - 0.00E+00
Drainage Acres|WP-1 Sediment Retention, Erosion, or Water Control Structures $ 4,300 1.22E+08
WP-4 Animal Waste Control Facility $ - 0.00E+00
WP-4B Loafing Lot Management System 8 - 0.00E+00
RB-1 Septic Tank Pump Out - MANDATORY $ 1,200 6.43E+07
RB-2 Septic Connection to Public Sewer System $ - 0.00E+00
RB-3 Septic System Repair $ 3,000 1.53E+08
RB-4 Septic System Installation/Replacement $ - 0.00E+00
RB-4P Septic System Installation/Replacement with Pump $ - 0.00E+00
RB-5 Alternative on Site Systems $ - 0.00E+00
Marina Boat Waste Discharge Facilities $ = 0.00E+00
Recreational Boater Education Programs $ = 0.00E+00
Residential Education Programs (pet, septic, horse/sheep) $ = 9.50E+08

Aquaculture Education Workshops (public/restaurant) $ =

Ovyster Reef Restoration (EQIP)

‘Watermen Education Programs $ - 0.00E+00
Vegetated Buffer on Residential Land 8 400 2.28E+08
Rain Garden $ 5,000 6.38E+08
Dog Confined Canine Waste Control System $ - 0.00E+00
3|Dog/cat System Residential Pet Waste Composters $ 150 8.32E+08
Dog System Public Pet Waste Collection Facility/Trash Can/Signage/Supplies | $ = 0.00E+00
0 Program Wildlife Education/Mgmt.Program (~5% of required wildlife load)| $ - 0.00E+00
Hungars Creek_subwatershed 6 Phase 1 Total $ 16,650 3.81E+09
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Additional Load Reductions Required in Phase 2 (MPN/day) _

Phase 2 - Consider Additional Actions to Meet TMDL
DSWC Estimated Cost Estimated FC
# Animal Practice (Implementation +| Reduction Benefit
# Width | Animals Type Units Number Practice Tech. Assistance) (FC/day)
0 35_Acres FR-3 Woodland Buffer Filter Area 0 0.00E+00
0 35 System LE-1T Livestock Exclusion with Riparian Buffers 0 0.00E+00
0 System LE-2T Livestock Exclusion with Reduced Setback 0 0.00E+00
0 35 Acres SL-6 Grazing Land Protection 0 0.00E+00
0 35 System SL-6AT Small Acreage Grazing System 0 0.00E+00
0 SL-11 Permanent Vegetative Cover on Critical Areas 0 0.00E+00
0 WP-2T Stream Protection 0 0.00E+00
0 WP-4 Animal Waste Control Facility 0 0.00E+00
0 WP-4B Loafing Lot Management System 0 0.00E+00
0 Drainage Acres| WP-1 Sediment Retention, Erosion, or Water Control Structures 0 0.00E+00
0 Drainage Acres|WP-5 Stormwater Retention Pond 0 0.00E+00
0 Drainage Acres|WP-7 Surface Water Runoff Impoundment 0 0.00E+00
0 Acres WQ-1 Vegetative Cover on Cropland or Grass Filter Strip 0 0.00E+00
5 System RB-1 Septic Tank Pump Out - MANDATORY 1,500 8.04E+07
0 System RB-2 Septic Connection to Public Sewer System 0 0.00E+00
0 System RB-3 Septic System Repair 0 0.00E+00
0 System RB-4 Septic System Installation/Replacement 0 0.00E+00
0 System RB-4P Septic System Installation/Replacement with Pump 0 0.00E+00
0 System RB-5 Alternative on Site Systems 0 0.00E+00
0 Draiange Acres Retention Ponds 0 0.00E+00
1 Recreational Boater Education Programs $ - 0.00E+00
1 Residential Education Programs (pet, septic, horse) 8 - 1.90E+09
1 Aquaculture Education Workshops (public/restaurant) 8 -
0 Ovyster Reef Restoration (EQIP)
0 Rain Garden b - 0.00E+00
0 Residential Pet Waste Composters 0 0.00E+00
0 Public Pet Waste Collection Facility/Trash Can/Signage/Supplies 0 0.00E+00
1 Program Wildlife Education/Mgmt. Program (~95% of required wildlife load $ - 1.85E+10
Hungars Creek_subwatershed 6 Phase 2 Total $ 1,500 2.05E+10

Hungars Creek_subwatershed 6 TMDL Implementation Plan Total _
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Condemnation BST Allocation |Current Load |TMDL Allocation Reduction Note: This is from TMDL study and is NOT used in IP compuations.
Area Source |% of Total Load |MPN/day MPN/ day Needed BST-Based Current  TMDL Alloc. Redn Needed
Wildlife 2.74E+10 5.63E+09 79% 23% 6.23E+10 5.37E+10 14% 14% WL
Hungars subwa Human 8.69E+08 0.00E+00 100% 40% 1.08E+11 0.CCE+0C 1060% 160%  Human
tgrsh;d 6 Livestock 0.00E+00 0.00E+00 99% 16% 4.34E+10 6.67E+07 100% 100% LS
Pets 1.66E+09 1.66E+07 99% 21% 5.69E+10 7.97E+07 100% 100% Pets
Total | 2.99E+10 5.64E+09 81% 100% 2.71E+11 5.38E+1C 80% 80% Total
Required Reduction 2.43E+10 544E+08 PS
Pet, Human, LS 2.53E+09
% of Current Load 8.46%
1.00E+14
1.00E+13
1.00E+12
1.00E+11 DWildife @Human
2.74E+10 |
T.QOE+T0 5.63E+09 =i
Blivestock QPets
1.66E+09 —
8.69E+08
T.O0E+09
rpuc+uo
Currenttoadt Tt Altocation
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FC Production | cCalculated pally FC | Contribution | C2lculated | Calculated NEW TMDL Load
Hungars 4 < Daily FC Daily FC TMDL Load 5
Rate Daily FC Production by Factor 8 e s Current - Reductions
FC Class FC Sources Creek_Subwat < = Contribution | Contribution Allocation -
ershed 10 (See FC Production Class (Direct + t5 Crank by Class Load (MPN/day) Required
Production Ref) (FC/day) (FC/day) Indirect) (FC/day) (FC/day) (MPN/day) (MPN/day)
Total - Human
Sewer o] 5.00E+09 0.00E+00] 0.03 0.00E+00
Septic 52 5.00E+09 2.60E+11 0.03 8.36E+09
Human Failing Septic (5%) 3 5.00E+09 1.30E+10] 2.81E+11 0.03 4.18E+08 9.03E+09 9.03E+09 0.00E+00 9.03E+09
No Treatment (3%) 2 5.00E+09 7.80E+09 0.03 2.51E+08
Biosolids 0 2.00E+06 0.00E+00) 0.03 0.00E+00
Boat Slips Q 5.00E+09 0.00E+00) 0.03 0.00E+00
Total - Livestock
Horse 5 4.20E+08 2.10E+09 0.0069 1.45E+07
Cattle 0] 1.10E+11 0.00E+00) 0.0094 0.00E+00
Livestock [Pig 0 5.50E+09 0.00E+00] 2.10E+09 0.0104 0.00E+00 1.45E+07 1.45E+07 1.45E+05 1.43E+07
Sheep (0] 1.50E+10 0.00E+00| 0.0069 0.00E+00
Chicken 0 1.90E+08 0.00E+00| 0.0104 0.00E+00
Poultry Litter 0 4.50E+04 0.00E+00| 0.0104 0.00E+00
Total - Pet
Pet Cat 29 5.00E+09 1.95E+11] 3.75E+11 2.08E+10 2.08E+10 2.08E+08 2.06E+10
Dog 36 5.00E+09 1.80E+11 0.06 2.08E+10
Total - Wildlife
Deer 46 2.50E+08 1.15E+10 0.017 1.98E+08
Duck 21 7.75E+09 1.63E+11 0.017 2.80E+09
Wildlife [Geese 16 1.63E+10 261E+11] 3.54E+12 0.017 4.49E+09 6.09E+10 6.09E+10 1.25E+10 4.84E+10
Turkey Q 1.20E+08 0.00E+00| 0.017 0.00E+00
Raccoon 21 1.00E+11 3.10E+12 0.017 5.34E+10
JMuskrat 47 3.40E+07 1.60E+09 0.017 2.75E+07
4.19E+12 9.08E+10 9.08E+10 1.27E+10 7.81E+10
Hungars Creek_subwatershed 10
7.00E+10
B.09E+1C
6.00E+10
5.00E+10
4.00E+10
3.00E+10
208E+1C
2.00E+10
1.00E+10 =
I I 145E+07
0.00E+00 -
= = = = [%] (2] X (o)) =% < e by =3 == [e)] [ — X s T
5] o 2 oS = o o 4} o < o= @ Q 1) @ oY s} = 3] Q ) & ©
E| 2|8l |a |5 |5 |2 8|5 |™>|2|3|E|%|C|c|=|8|3|8|%|8]%
= = = o 7]
T | P |o|lg|lE|8|8|Lg|T|° 21 5| 2|= 2 o|F| g| 2
1 o g m ﬂOJ = % |9 I x =
= & = i e [
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TMDL Load Reductions Required (MPN/day)

7.81E+10

Phase 1 - Reduce Human, Pet & Livestock Contribution Sources

DCR Estimated Cost Estimated FC
# Animal Practice (Implementation +| Reduction Benefit

Width |Animals| Type Units Number Tech. Assistance) (FC/day)
35 Acres FR-3 Woodland Buffer Filter Area $ 1,400 6.13E+08
35 0]Cow System LE-IT Livestock Exclusion with Riparian Buffers 8 = 0.00E+00
15 0]Cow System LE-2T Livestock Exclusion with Reduced Setback $ - 0.00E+00
:—Acres SL-1 Vegetative Cover on Cropland $ - 0.00E+00
35 Cow Acres SL-6 Grazing Land Protection p - 0.00E+00
1 35 S5|Horse System SL-6AT Small Acreage Grazing System $ 1,500 1.23E+09
_Acres SL-8B Small Grain Cover Crop for NM (VACS Funding) $ 1,000 4.09E+08
0|Horse & CoyAcres SL-10T Pasture Management (Livestock/horse) $ - 0.00E+00
Sheep SL-10T Pasture Management (sheep) 8 = 0.00E+00
WQ-1 Grass Filter Strip 8 - 0.00E+00
WP-2T Stream Protection $ - 0.00E+00
Drainage Acres|WP-1 Sediment Retention, Erosion, or Water Control Structures $ 4,300 1.63E+08
WP-4 Animal Waste Control Facility 8 - 0.00E+00
WP-4B Loafing Lot Management System 8 - 0.00E+00
RB-1 Septic Tank Pump Out - MANDATORY 8 14,400 7.72E+08
RB-2 Septic Connection to Public Sewer System 8 - 0.00E+00
RB-3 Septic System Repair $ 3,000 1.53E+08
RB-4 Septic System Installation/Replacement 8 18,000 4.78E+08
RB-4P Septic System Installation/Replacement with Pump $ 6,500 1.59E+08
RB-5 Alternative on Site Systems b - 0.00E+00
Marina Boat Waste Discharge Facilities $ - 0.00E+00
Recreational Boater Education Programs $ - 0.00E+00
Residential Education Programs (pet, septic, horse/sheep) b - 1.12E+10

Aquaculture Education Workshops (public/restaurant) 8 =

Ovyster Reef Restoration (EQIP)

‘Watermen Education Programs $ - 0.00E+00
Vegetated Buffer on Residential Land $ 400 3.06E+08
Rain Garden $ 10,000 1.72E+09
Dog Confined Canine Waste Control System $ - 0.00E+00
15|Dog/cat System Residential Pet Waste Composters $ 750 4.16E+09
10|Dog System Public Pet Waste Collection Facility/Trash Can/Signage/Supplies | $ 1,200 2.08E+09
0 Program Wildlife Education/Mgmt.Program (~5% of required wildlife load)| $ - 0.00E+00
Hungars Creek_subwatershed 10 Phase 1 Total $ 62,450 2.34E+10
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Additional Load Reductions Required in Phase 2 (MPN/day) _

Phase 2 - Consider Additional Actions to Meet TMDL
DSWC Estimated Cost Estimated FC
# Animal Practice (Implementation +| Reduction Benefit
# Width | Animals Type Units Number Practice Tech. Assistance) (FC/day)
0 35_Acres FR-3 Woodland Buffer Filter Area 0 0.00E+00
0 35 System LE-1T Livestock Exclusion with Riparian Buffers 0 0.00E+00
0 System LE-2T Livestock Exclusion with Reduced Setback 0 0.00E+00
0 35 Acres SL-6 Grazing Land Protection 0 0.00E+00
0 35 System SL-6AT Small Acreage Grazing System 0 0.00E+00
0 SL-11 Permanent Vegetative Cover on Critical Areas 0 0.00E+00
0 WP-2T Stream Protection 0 0.00E+00
0 WP-4 Animal Waste Control Facility 0 0.00E+00
0 ‘WP-4B Loafing Lot Management System 0 0.00E+00
0 Drainage Acres|WP-1 Sediment Retention, Erosion, or Water Control Structures 0 0.00E+00
0 Drainage Acres|WP-5 Stormwater Retention Pond 0 0.00E+00
0 Drainage Acres|WP-7 Surface Water Runoff Impoundment 0 0.00E+00
0 Acres WQ-1 Vegetative Cover on Cropland or Grass Filter Strip 0 0.00E+00
System RB-1 Septic Tank Pump Out - MANDATORY 15,600 8.36E+08
RB-2 Septic Connection to Public Sewer System 0 0.00E+00
RB-3 Septic System Repair 0 0.00E+00
RB-4 Septic System Installation/Replacement 0 0.00E+00
RB-4P Septic System Installation/Replacement with Pump 0 0.00E+00
RB-5 Alternative on Site Systems 0 0.00E+00
Draiange Acres Retention Ponds 0 0.00E+00
Recreational Boater Education Programs 8 - 0.00E+00
Residential Education Programs (pet, septic, horse) 8 - 2.24E+10
Aquaculture Education Workshops (public/restaurant)
Oyster Reef Restoration (EQIP)
Rain Garden 8 - 0.00E+00
Residential Pet Waste Composters 0 0.00E+00
Public Pet Waste Collection Facility/Trash Can/Signage/Supplies 0 0.00E+00
Program Wildlife Education/Mgmt. Program (~95% of required wildlife load $§ - 3.14E+10
Hungars Creek_subwatershed 10 Phase 2 Total $ 15,600 5.46E+10

Hungars Creek_subwatershed 10 TMDL Implementation Plan Total _
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Condemnation BST Allocation |Current Load |TMDL Allocation Reduction Note: This is from TMDL study and is NOT used in IP compuations.
Area Source |% of Total Load |MPN/day MPN/ day Needed BST-Based Current  TMDL Alloc. Redn Needed
Wildlife 6.09E+10 1.25E+10 79% 23% 6.23E+10 5.37E+10 14% 14% WL
Hifasrersubms Human 9.03E+09 0.00E+00 100% 40% 1.08E+11 0.00E+00 100% 100%  Human
tegrshe_ 410 Livestock 1.45E+07 1.45E+05 99% 16% 4.34E+10 6.07E+07 100% 100% LS
Pets 2.08E+10 2.08E+08 99% 21% 5.69E+10 7.97E+07 100% 100% Pets
Total | 9.08E+10 1.27E+10 86% 100% 2.71E+11 5.38E+10 80% 80%  Total
Required Reduction 7.81E+10 544E+08 PS
Pet, Human, LS 2.98E+10
% of Current Load 32.87%
1.00E+14
1.00E+13
1.00E+12
1.00E+11 6 0SEL10 BWildlife @Human
2.68E+10 ||
9.03E+09 B
TO0E+10 ' [ | a
|| olvestock  @Pets
T.Q0E+09
2.08E+08
TOOE+08 T I I
Current toadt TMbDLAltocation
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APPENDIX F: Practice Detail and Fecal Coliform Production Rate Charts (supplement
to Appendix E)
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Code
FR-1
FR-3
LE-1T
LE-2T
NM-1
SL-1
SL-6
SL-
6AT

SL-8B
SL-
10T

SL-11
SL-15
WP-
2A
WP-2T
WP-3
WP-4
WP-4B

WP-1
WP-5

WP-7
WQ-1
wWQ-4
WQ-
6B
RB-1
RB-2
RB-3
RB-4
RB-4P
RB-5

Practice Name

Reforestation of Erodible Crop or Pasture Land
Woodland Buffer Filter Area

Livestock Exclusion with Riparian Buffers
Livestock Exclusion with Reduced Setback
Nutrient Management Plan Writing

Permanent Vegetative Cover on Cropland

Grazing Land Protection

Small Acreage Grazing System

Small Grain Cover Crop for Nutrient Management

Pasture Management (Livestock / Horse)
Permanent Vegetative Cover on Critical Areas

Conservation Tillage

Streambank Stabilization
Stream Protection

Sod Waterway

Animal Waste Control Facility

Loafing Lot Management System
Sediment Retention, Erosion, or Water Control Structures
Stormwater Retention Pond

Surface Water Runoff Impoundment
Grass Filter Strips

Legume Cover Crops

Wetland Restoration

Septic Tank Pump Out

Septic Connection to Public Sewer System
Septic System Repair

Septic System Installation/Replacement
Septic System Installation/Replacement with Pump
Alternative on Site System

Marina Boat Waste Discharge Facilities
Recreational Boater Education Programs
Residential Education Programs

General Education Program - pet, horse, etc.

Pet Litter Control Program

Units for Tracking
Actes
Acres
Acres
Acres
Acres
Actes
Actes

System

Acres

Acres
Acres

Acres

Feet

Acres

Acres

System

Acres
Drainage Acres
Treated
Drainage Acres
Treated
Drainage Acres
Treated

Acres

Acres

Acres
System
System
System
System
System
System
System
Program
Program
Program

Program
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Efficiencies

B

50%
100%
100%

75%
100%

100%
20%

50%

61%

100%

75%
50%

80%

80%

85%
50%

50%
10%
100%
95%
99%
99%
99%
100%

50%
75%
75%

Total
Cost

1,500
700
15,000
10,000
100
300
400

1,500
100

75
700
100

100
400

38,900
300

4,300
4,300

4,300
400
200

2,700
300
5,600
3,000
6,000
6,500
25,000
6,000
3,000
2,500
5,000
5,000

Capital
Cost
1,284
545
284
284
7
212
284

284
35

640
100

12
284

32,278
186

3,363
3,363

3,363
350
150

2,550
280
5,500
3,000
6,000
6,500
19,000
6,000
2,000
1,500
3,000
5,000

Tech Assist
Cost

128
55
28
28

28

28

28

3,228
19

672
672

672
50

100
20
100

4,000

1,000
1,000
2,000

oO&M
Costs

16
16
28
28

28

28

28

3,300
37

168
168

168

50

2,000



SL-
10T

Note:

Confined Canine Waste Control System

Residential Pet Waste Collection and Composter

Public Pet Waste Collection Facility/Trash can/Signage/Supplies
No Discharge Zone Establishment

Rain Garden

Infiltration Trenches

Pasture Management (Livestock / Horse)

1. Education programs - If IP includes more than one watershed

within a County, then include only one program per entire county.

System
System
System

Regulation
Drainage Acres
Treated
Drainage Acres
Treated

Actes

2. Include all septic BMPs in Phase-1; not in Phase-2, except septic pump-out.

3. Include wildlife management program in Phase-1 also.
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75%
100%
75%

70%

90%

50%

6,000
50
600

5,000

6,000
200

75

5,000
50
500

50

500

500

100

100



Source Concentration in feces Fecal cohforrammproductlon Comments
FC/g Ref. FC/day
(seasonal) Ref.
Cat 7.90E+06 1 5.00E+09 4
Dog 2.30E+07 1 5.00E+09 4
Chicken 1.30E+06 1 1.90E+08 4
Chicken 2.15E+08 Average
Chicken 2.40E+08 9
Cow 2.30E+05 1 1.10E+11 4 average of dairy and beef
Beef cattle 5.40E+09 9
Sheep 1.60E+07 1 1.50E+10 4
Sheep 1.80E+10 9
Horse 4.20E+08 4
Pig 3.30E+06 1 5.50E+09 4
Pig 8.90E+09 9
Deer 1.00E+02 6 2.50E+04 6 assume 250 g/day
Deer 2.50E+08 Average
Deer ? 5.00E+08 9 best prof. judgment
Duck 4.50E+09 4 average of 3 sources
Duck 7.75E+09 Average
Duck 3.30E+07 1 1.10E+10 9
Canada Geese 4.90E+10 4
Canada Geese 3.60E+04 3 9.00E+06 3
Canada Geese 1.50E+04 8 3.80E+06 8 assume 250 g/day (3)
Canada Geese 1.63E+10 Average
Sea Gull 3.70E+08 8 3.70E+09 8 assume 10 g/day
Sea gull 1.90E+09 5 mean of four species
Sea gull 2.80E+09 Average
Rabbit 2.00E+01 2 ?
Raccoon 1.00E+09 6 1.00E+11 6 assume 100 g/day
Turkey 2.90E+05 1 1.10E+08
Turkey 1.30E+08 9
Turkey 1.20E+08 Average
Rodent 1.60E+05 1 ?
Muskrat 3.40E+05 6 3.40E+07 6
Human 1.30E+07 1 2.00E+09 4
Septage 4.00E+05 7 1.00E+09 7 20 /gaf‘/si‘;yﬁ;;rson
Biosolids 2.00E+06 10
Poultry Litter 4.50E+04 11,12

1. Geldreich, E. and E. A. Kenner. 1969. Concepts of fecal streptococci in stream pollution. J. Wat. Pollut. Control
Fed. 41:R336-R352.
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2. Geldreich, E., E. C. Best, B. A. Kenner, and D. J. Van Donsel. 1968. The bacteriological aspects of stormwater
pollution. J. Wat. Pollut. Control Fed. 40:1861-1872.

3. Hussong, D., J. M. Damare, R. J. Limpert, W. J. L. Sladen, R. M. Weiner, and R. R. Colwell. 1979. Microbial impact
of Canada geese (Branta canadensis) and whistling swans.

4. U.S. Environmental Protection Agency. 2001. Protocol for Developing Pathogen TMDLs. EPA 841-R-00-002.
Office of Water (4503F), United States Environmental Protection Agency, Washington, DC. 132 pp.

5. Gould, D. J. and M. R. Fletcher. 1978. Gull droppings and their effects on water quality. Wat. Res. 12:665-672.

6. Kator, H. and M. W. Rhodes. 1996. Identification of pollutant sources contributing to degraded sanitary water
quality in Taskinas Creek National Estuarine Research Reserve, Virginia. Special Report in Applied Marine Science
and Ocean Engineering No. 336, The College of William and Mary, VIMS/School of Matine Science.

7. Kator, H., and M. W. Rhodes. 1991. Evaluation of Bacteroides fragilis bacteriophage, a candidate human-specific
indicator of fecal contamination for shellfish-growing waters. A final report prepared under NOAA Cooperative
Agreement NA9OAA-H-FD234. Prepared and submitted to NOAA, Southeast Fisheries Science Center, Charleston
Laboratory, Charleston, SC. 98 pp.

8. Alderisio, K. A. and N. DeLuca. 1999. Seasonal enumeration of fecal coliform bacteria from the feces of ring-billed
gulls (Larus delawarensis) and Canada geese (Branta canadensis). Appl. Environ. Microbiol. 65:5628-5630.

9. TMDL report attributed to Metcalf and Eddy 1991 (Potomac Headwaters of West VA).

10. 40 CFR 503.32 Standards For The Use Or Disposal Of Sewage Sludge.

11. Schumaker, J.G., 2003. Survival, Transport and Sources of Fecal Bacteria in Streams and Survival in Land-

Applied Poultry Litter in the Upper Shoal Creek Basin, Southwestern Missouri, 2001-2002. Available at
http://mo.water.usgs.gov/Reports/writ03-4243-schu/report.pdf.

12. Hartel, P.G., Segars, W.1., Summer, ].D., Collins, J.V., Phillips, A.T., and Whittle, E., 2000, Sutvival of fecal
coliforms in fresh and stacked broiler litter: Journal of Applied Poultry Research, v. 9, p. 505-512
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